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IepexpecTHasi cCHLIIKA HA POJACTBEHHBIE 3asIBKH

JlaHHas 3asBKa SBJISACTCS YACTUYHBIM MPOJOJDKCHHEM W 3asBISCT MPUOPUTET N0 3asiBke Ha mateHT CIIA
Ne 14/628079, mogarnoit 20 depanst 2015 ., KoTOpas 3asMBIII€T MPUOPHUTET 10 MpenBapuTebHOM 3asBke CIITA
Ne 61/943127, mogannoit 21 despans 2014 r.; npenaputenbHoil 3asBke CIIIA Ne 61/943134, momannoit 21
despanst 2014 r.; npeasapurensHoi 3asBke CIIIA Ne 61/947326, mogannoit 3 mapta 2014 T.; 1 IpeIBapUTEIIb-
Hoit 3asBke CIIIA Ne 62/022087, moganuoit 8 utons 2014 r., onmucaHus KOTOPBIX IMOJTHOCTBIO M JJIS BCEX IeNei
BKIIIOYEHBI B JAHHYIO 3aBKY IOCPEICTBOM CCBHIJIKH.

00J1acTh TEXHUKH

Hacrosiee n3o0peTeHue B EJIOM OTHOCUTCS K (DOTOIICKTPUUIESCKAM YCTPOICTBaM, a 0oJiee KOHKPETHO,
HO HE UCKJIFOYUTEIHHO, K CHCTEMaM M CII0CO0aM MaKCUMAIbHOTO YBEIHUYCHUS T€HEPUPYEMOI MOIIHOCTH WA
SHEpPrud U 001Iero ko3 UIMeHTa MOIe3HOTO NCHCTBHS OJHOTO WM HECKOJIBKUX COJNHEYHBIX 3JICMEHTOB, Ha-
MpUMED, C TOMOIIBIO TOJJAYX M PETYIHPOBAHUS BHEITHETO IEKTPHUYCSCKOTO TIOJIS HA COTHEYHBIX 3JICMEHTAX.

IIpeanoceliky co3nanus H3o0peTeHUus

CoOJHEYHBIH 37EMEHT (TakXKe Ha3bIBACMBIH (DOTOITCKTPUUCCKUM IIEMEHTOM) MPEICTAaBIsICT COOOM 3JIeK-
TPUYECKOE YCTPOHCTBO, KOTOPOE HAMPSIMYIO IpeoOpa3yeT IHEPTHi0 CBETa B AIIEKTPUIECTBO C MOMOIIBIO IIPO-
1ecca, U3BECTHOTO Kak "¢oroanekrpuueckuii 3¢ dekt". [Ipu Bo3meHCTBUU cBeTa CONHEYHBIH DJIEMEHT MOXKET
TEeHEPHPOBATh U MOMICP)KUBATEH ANEKTPUUCCKUA TOK 0€3 MOAKIIOYEHHUS K JII0OOMYy BHEIIHEMY MCTOYHHKY Ha-
TPSOKCHUS.

Hawnbonee pacnpocTpaHEHHBIM CONHEYHBIH SJIEMEHT COCTOMT M3 p-n-niepexona 110, U3roTOBICHHOTO W3
TOJTYTIPOBOTHUKOBEIX MaTeprajoB (HampuMep, KpeMHUs), TaKUX Kak B COJHETHOM 3ieMeHTe 100, mokazaHHOM
Ha ¢ur. 1. Hanpumep, p-n-nepexox 110 comepXHUT TOHKYIO IUIACTHHY, COCTOSIIYI0 M3 CBEPXTOHKOTO CIIOS
KPEMHHS N-TUIA TIOBEPX 0OJIEe TOJCTOrO CIOS KPEMHHUsI p-THIa. Tam, rae 3TH JBa CJIOS HaXOIATCS B KOHTAKTe,
BOJIM3M BEpXHEW MOBEPXHOCTH CONHEYHOro 3meMeHTa 100 co3maeTcst MeKTpuyYeckoe moje (He MOKa3aHo), U
npoucxoauT AU y3us SICKTPOHOB U3 OOJACTH BHICOKOW KOHIICHTPAIMH JJICKTPOHOB (CTOPOHBI N-THMA p-N-
nepexonaa 110) B 001acTh HU3KOM KOHIICHTPAIIUH JIEKTPOHOB (CTOPOHY p-THIA p-n-iepexoaa 110).

P-n-mepexox 110 3akmroueH Mexay IByMs mpoBoismmmMu dnektpogamu 101a, 101b. BepxHawuit anexTpos
101a sBsiercst MO0 TPO3PAYHBIM ISl TIAAAIOMIETO (COTHETHOTO) MIYICHHS, MO0 HE IMOJTHOCTHIO MOKPHIBAET
BEPXHIOIO 4YacTh coiHeyHoro siementa 100. Dnextpoast 101a, 101b MOTyT CIy’XKHTh B Ka4eCTBE OMHYECKHX
KOHTAaKTOB METAJUI-TIOIYIPOBOJHHUK, KOTOPBIE COSIUHSIOTCS C BHEITHEH Harpy3koil 30, koTopas MOIKITIOYEeHA
MOCJIeI0BAaTENbHO. XOTS HAarpy3Ka MOKa3aHa TOJNBKO KaK aKTHBHasA, Harpy3ka 30 MOXeT Tarkke CoAepiKaTh Kak
aKTHBHYIO, TaK U PEaKTUBHYIO cocTaBisttoniue. Kormga ¢poton nomagaeT B comHednslit anemeHT 100, poTon mudo
MPOXOJUT MPSIMO Yepe3 MaTCpUal COTHEYHOTO 3JIEMEHTA, YTO OOBIYHO MPOUCXOIUT MPH 00Jiee HU3KUX YHEPTHIX
(hoToHOB; THOO OTpaXkaeTCs OT MOBEPXHOCTH COTHEYHOTO DJIEMEHTA; TUOO MPEAMOYTUTEIHHO MOTIIOIACTCS Ma-
TEPHUATIOM COJTHEYHOTO 3JIEMEHTa, €CIIM YHEeprus (POTOHA BHIIIE, YeM IIUPUHA 3aMPEIICHHOW 30HBI KPEMHUS, T'e-
HEPUPYS TCKTPOHHO-IBIPOYHYIO Mapy.

Ecmu doToH mormnormmaercs, ero 3HEprHsl MepefaeTcss 3JICKTPOHY B MaTepuaje COJHEYHOIO 3JICMEHTA.
OOBIYHO 3TOT ANEKTPOH HAXOMUTCS B BAJICHTHOH 30HE W TECHO CBS3aH KOBAJCHTHBIMU CBS3SIMH C COCCIHHMU
aToOMaMH |, CJIEJIOBAaTENIbHO, HE B COCTOSIHUM JAJICKO TepEeMeIaThCs. DHEprus, mepefanHast dJeKTPoHy (GOTo-
HOM, "B0O30YyKIaeT" 3JEKTPOH B 30HY MPOBOJIUMOCTH, TJ€ OH MOXKET CBOOOHO MEPEABUTATLCS B MIPEeIax COJI-
HeuHoro snemenTta 100. KoBasieHTHas CBS3b, 4acThI0 KOTOPOW OBLI paHee 3JCKTPOH, TEHeph MMEeT Ha OAWH
3JIEKTPOH MEHBIIIE - 3TO Ha3bIBaeTCs AbIpKkoi. Hamnume oTCyTCTBYIONIEH KOBaJIEHTHOM CBSI3U MO3BOJISIET CBSI3aH-
HBIM 3JIEKTPOHAM COCEIHHX aTOMOB IIepeMeIaThcs B ABIPKY, OCTABILII MO3aaH eIle OAHY ABIPKY. Takum obpa-
30M, JBIpKa Tak:ke MOXKeT 3 PeKTHBHO TepeMemarbes yepes coHeuHsbrin 3neMeHnT 100. Takum oOpasom, doTo-
HBI, TIOTJIOIICHHBIC B COTHEYHOM 3eMenTe 100, CO3Mar0T MOABUKHEIC AIEKTPOHHO-IBIPOYHBIC MAPHI.

IMonmBrxHAS ANEKTPOHHO-ABIpOYHAs mapa nudpdyHIupyer win aperidyer B cTopoHy 3iekTpomor 101a,
101b. Kak npaBuiio, 3nekTpoH nudGyHIupyet/apeiigyeT B HAMPaBICHHH OTPUIATSIHHOTO IEKTPOIa, a AbIpKa
muddynaupyer/apeiidyer B HampaBlICHHW IOJIOXUTENbHOTO 3uiekTpona. Juddysus nocureneit (Hampumep,
JJIEKTPOHOB) O0YCIIOBIICHA CIYYalHBIM TEIUIOBBIM JBIXKCHHEM JO TEX MOp, MOKa HOCUTEIh HE 3aXBaTHIBACTCS
3NEeKTPHUECKUMH TOsIMA. Jlpeiid HocuTeneit 00ycIoBIeH 3JIEKTPUIESCKUMH TOJSIMH, 0OPa30BAHHBIMHU B aKTHB-
HOM ob6sacTu coHeyHoro deMenTa 100. B TOHKOTUIEHOUHBIX COTHEYHBIX AJIEMEHTAX MPeo0IaaloNIuM THIIOM
pa3zencHus HOCHUTENCH 3apsiia sBiseTcs apeiid, oOyCIIOBIEHHBIN 3JIEKTPOCTATHYECKUM MOJEM p-N-Tiepexonaa
110, mpoxonsmumM 1Mo BCeH TONMIUHE TOHKOIUICHOYHOTO COJHEYHOTO 3JIeMeHTa. TeM He MEeHee [UIS CONHEYHBIX
3JIEMEHTOB ¢ OOJBIIEH TONIIMHOMN, HE NMEIOMINX MPAKTUYECKH HUKAKOTO 3JICKTPUIECKOTO MO B aKTUBHOHM 00-
JIACTH, MPeoOIaIalonuM THIIOM pa3JeieHus] HOCUTENeH 3apsna sBisercs auddysusa. JmHa quddy3nun Heoc-
HOBHBIX HOCHUTENCH (T.e. JUIMHA, KOTOPYIO MOTYT MPOXOAUTH (POTOTCHEPUPYEMbIC HOCHUTENH, MPESKIC YeM OHU
PEKOMOMHHPYIOT, TOJKHA OBITH OOJIBIIEC B COTHEUHBIX AIEMEHTAX ¢ OONBITUMHU TOJIIUHAMH.

B xoHeuHOM cueTe, 3JIEKTPOHBI, KOTOPHIE CO3/1al0TCA Ha CTOPOHE n-THma p-n-nepexona 110, "HakoreH-
Hble" y p-n-niepexona 110 u mponeTeBmMe Ha CTOPOHY N-THIA, MOTYT O0ECIICUNTh MUTAHKE JUIA BHEUIHEH Ha-
rpy3ku 30 (uepe3 anexrpox 101a) u BepHYThCs Ha CcTOPOHY p-THHa (4epes tekTpos 101b) conmHeynoro snemen-
ta 100. ITociie Bo3BpaIlleHHS HA CTOPOHY P-THIA DJICKTPOH MOKET PEKOMOWHHUPOBATH C JBIPKOH, KOTOpas ObLia
00 co3aHa Kak AJIEKTPOHHO-IBIPOYHAS ITapa Ha CTOPOHE p-TUIa, OO0 mposieTena depe3 p-n-nepexox 110 co
CTOPOHBI N-THIIA.
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Kak mokazano Ha ¢ur. 1, 3MEKTPOHHO-IBIPOYHAS ITapa MPOXOAUT KPYTrOBOH MapUIpyT OT TOYKH CO3JaHHUS
AMEKTPOHHO-ABIPOYHON Taphl IO TOYKH, IJIe ICKTPOHHO-IBIPOYHAS ITapa HaKaruIuBaeTcs Ha ayekrponax 101a,
101b. Tak Kak MyTh, IPOXOAUMBIN AIEKTPOHHO-IBIPOTHON TTAPOH, SBISICTCS IIMHHBIM, JIJIS 3JIEKTPOHA WU JIBIP-
K{ CYIIECTBYET OCTATOYHO BO3MOXKHOCTEH PEKOMOWHHPOBATH C IPYTOil IBIPKOW HMIIM JIEKTPOHOM, TakKas pe-
KOMOHMHAIMS MPUBOIUT K MOTEPSM TOKa B JII000H BHemHer Harpyske 30. Belpakasch mo-apyromy, npu cosjia-
HUU DJICKTPOHHO-IBIPOYHON TIApbl OJWH M3 HOCUTEJIEH MOXKET JOCTUTaTh p-n-iepexona 110 (HakoruieHHBIH HO-
CHUTEJIb) U BHECTH CBOIl BKJIAJ B TOK, BEIpaOaThIBaeMBbIi coTHeUHBIM dyteMeHToM 100. B kadecTBe anbTepHaTHBEI
HOCHTENb MOXET PeKOMOMHMPOBATh 0€3 YHCTOrO BKJIA/Ja B TOK 3JeMeHTa. PekoMOWHamms 3apsiga MpUBOAUT K
YMEHBIICHUIO KBaHTOBOH 3()(DeKTUBHOCTH (T. €. IPOIIeHTa (POTOHOB, KOTOPEIE MPEOOPA3YIOTCS B IICKTPHUICCKIIHA
TOK B ciIy4ae coiHeqHoro 3nemenTa 100) u, ciegoBaTenbHO, 00ero ko3 GuIMeHTa MoIe3HOTO ASUCTBHS COJI-
HeuHoro 3neMenTa 100. HegaBHUE MOMBITKY CHU3UTH 3aTPaThl M MOBBICHTH KOA(M(GUIIMEHT MOJIC3HOTO JCHCTBUSL
COJTHCYHBIX 3JICMEHTOB BKIIFOYAIOT HCIBITAHUS PA3IMYHBIX MATCPUANIOB M PA3IHYHBIX TEXHOJIOTHUH H3TOTOBJIC-
HUS, UCTIOJh3YEMBIX JIJISI COTHEYHBIX DJIEMEHTOB. B IpyroM moxo/ie OCyIIECTBISIOTCS MOMBITKA YCUIIHTh 00€]-
HCHHYIO 0071acTh, 00pa30BaHHYIO0 BOKPYT p-n-miepexona 110 s ycuneHus ABWKCHHUS HOCUTENCH 3apsiia depes
comHeunbii anement 100. Hanpumep, cmotpute mateHT CIIIA Ne 5215599, Hingorani u np. ("Hingorani"), mo-
nmauubid 3 Mas 1991 r., u matent CIIIA Ne 8466582, Fornage ("Fornage"), momannsiit 2 nexadpst 2011 r., 3asB-
JISTIONITME TIPHOPHUTET Ha JIATy mojadu 3asBku 3 nexadpst 2010 r., onrucaHus KOTOPBIX MOJIHOCTBIO U IS BCEX IIe-
JIel BKITIOYEHBI B JAHHYIO 3asiBKY MOCPEIICTBOM CCHUIKH.

Tem He MeHee 3T TpaaUIIMOHHBIC TOIXOAbI K YCIJICHHIO ABIKCHHS HOCHUTENEH 3apsia yepe3 COTHEYHBIH
anemeHT 100 TpeOyroT MoauQUKAIIMH OCHOBHOW KOHCTpYKIMH coytHedHoro dementa 100. Hingorani u Fornage,
HANPUMEp, PACKPBIBAIOT MMOJa4Yy BHEIIHETO JCKTPUYCCKOTO IO HA COJTHEYHBIN 3JEMEHT C HCIIOJIh30BaHUEM
BUJIOU3MCHCHHOW KOHCTPYKIIUH COJTHCUHBIX JIEMEHTOB. [loaya BHEIIHETO SIEKTPUUECKOTO MO TpeOyeT Ha-
TPSOHKCHUS, TI0JaBaeMOr0 MEXIy JIEKTPOJaMHU, HABOMS SJICKTPHUYCCKOE MMoJie (OmHucaHo Oosee MoApOoOHO HIUKE
CO CCBUIKOH Ha ypaBHeHHUeE 2). be3 n3MeHEeHHsT OCHOBHOM KOHCTPYKIIMU COJTHEYHOTO eMeHTa 100 mongaya Ha-
NpsDKEHHUS K cyniecTByromuM aiektpogam 101a, 101b comneunoro snementa 100 3akopaunBaeT momaBaeMoe
HanpsDKeHHE Yepe3 BHENTHIO Harpy3ky 30. Bripaxkasce mo-apyromy, mogada HalpsoKeHHS K 3JexTponam 101a,
101b comueunoro snementa 100 sBiseTcs HEdIPPEKTUBHBIM IS CO3AAHMS BHEIITHETO JJIEKTPUIECKOTO TIOJS U
YBEJIMYEHUS IBIKCHUS HOCUTeNeH 3apsna. COOTBETCTBEHHO TPAIUIMOHHBIC TOJXO/bI, TAKHE, KOTOPHIE PAaCKpPbI-
ThI B Hingoriani u Fornage, 06s3aTelsHO MOIU(UIIUPYIOT OCHOBHYIO KOHCTPYKITUIO COTHEUHOTO 3nemMeHTa 100,
HaIpUMep, IyTeM BCTABKH BHEIIHETO (M AJIEKTPUICCKH M30JMPOBAHHOTO) KOMIUIEKTA AJIEKTPOIOB B OCHOBAHUE
cosrHewHOoTO AeMeHTa 100. ECcTh HeCKOIbKO HEIOCTATKOB y ATOTO MOAXO0/A.

Hanpumep, BHEIIHUE AIIEKTPOIBI JODKHBI OBITH pa3MeEIleHbl Ha COMHEYHOM 3eMeHTe 100 Bo Bpems Impo-
1ecca M3rOTOBJICHHUS, MPAKTHYCCKU HEBO3MOXXHO MOIM(DHUIMPOBATH BHEIIHUE 3JCKTPOIBI Ha CYMICCTBYIOIIEM
COJTHECYHOM 3JICMCHTE WJIH MaHeTU. JTa MOAU(HUKALUS MPOLECCa N3TOTOBICHHS 3HAYUTEIHEHO YBEIUUUBACT 3a-
TpaThl HA TPOM3BOJCTBO U YMCHBINIACT MMPOU3BOJICTBCHHEIN BBIX0oA. KpoMe Toro, pa3MelneHie BHEIIHUX SJICK-
TPOJOB, PACHOJOKCHHBIX HA JHIIEBOM CTOPOHE WJIM CTOPOHE IMMAJArOIIEro CBETa, COJTHEYHOro anmemenrta 100
CHIDKACT CBETOBYIO SHEPTHUIO, KOTOpAs TOCTUTACT COTHEYHOTO 31eMeHTa 100, TeM caMbIM MPHUBOAS K OoJice HU3-
KO BBIXOIHOW MOIIHOCTH. B KadecTBe IOMOJHHUTENHHOTO HEJOCTAaTKA, YTOOBI NMPHBECTH K 3HAYUTEIHHBIM
YIIy4IICHUSM B BBIXOJHOH MOITHOCTH CONTHEYHOTo 3meMeHTa 100, Ha BHEIIHUE 3JICKTPOIBI COTHEUHOTO 3JIeMEH-
ta 100 moymKHBI OBITH TOJAHBI 3HAYUTENbHBIC HanpspkeHUs. Hanpumep, B Fornage packpsiBaeTcs, 4To K BHEII-
HUM DJIEKTPOAAM IS TTOaBAEMOT0 JIEKTPHUECKOTO IOJIS TOJDKHBI OBITH TTOJIaHBI HAmpspDKeHUs mopsaka "1000"
B, 910051 OBITH 3(()EKTUBHBIMHU M YBEIUIHTH BHIXOTHYIO MOIITHOCTH cotHeUHOTO 3neMeHTa 100. Benmnauna sTo-
TO HAIpPSDKEHUS TPeOYeT CHENUANTBHON TOATOTOBKU JUIS OOCITY)KUBAHHS, a TAKXKE JIOMOJHUTECIHFHOTO BBICOKO-
BOJIETHOTO OOOPYIOBAaHHUS U MPOBOJKH, KOTOPBIX B HACTOSIIEE BPEMs HE CYIISCTBYET B CYIICCTBYIOIIUX WU
HOBBIX CHCTEMaXx IMaHeJIeH COMHEYHBIX AJICMCHTOB. B kadecTBe mpuMepa M30JSIMOHHBIA CIIOH MEXIY BHEITHH-
MU 3JICKTPOJIAMH U COTHEYHBIM diieMeHTOM 100 ToKeH OBITh TOCTATOYHBIM, YTOOBI BRIACPIKATh BRICOKOE TIOa-
BacMOC HampspKeHHE. B ciydae BbIXoJa U3 CTPOS M3OJSAIMOHHOTO CIIOSI CYIIECTBYET 3HAYMTEBHBIA PUCK TO-
BPEKACHUS HE TONBKO COMHEUHOro 3neMenTa 100, Ho Takke BCeX CONHEUHBIX A1eMeHTOB 100, MOIKITIOYCHHBIX
MIOCJIEIOBATENHFHO WM MapajIeIbHO ¢ HEUCIIPABHBIM COJTHEYHBIM 3JIEMEHTOM, a Takoke BHEIHel Harpysku 30. B
KadecTBE JOMOTHUTEIHHOTO HEIOCTAaTKa, THIIOBAasl yCTAaHOBKA COTHEYHOTO AteMeHTa 100 MOKeT BBECTH IOTIOJN-
HUTETbHBIC (aKTOPHI, TAKHE KaK JOMOJIHHUTENIbHBIC Ka0eln, BHEIIHee 000pYIOBaHHE M TaK Jajiee, 9YTO MOXKET
TIOBIIMSITH HAa BBIXOIHYIO MOITHOCTH cofHeuHOro »memenTta 100. Hanpumep, HECKOTBKO COTHEYHBIX AJIEMEHTOB
100 MoryT OBITH COETMHEHBI BMeCTe (IOCIIEA0BATEIHHO W/WIIN MapaljIeNIbHO), 9TOOBI chOpMHUpOBaThH MaHe b 10
COJIHEYHBIX DJIEMEHTOB (TMoka3aHHyto Ha ¢ur. 2A-D). Kaxnas manens 10 COTHEUHBIX 3JIEMEHTOB 3aT€M MOXKET
OBITh COCTMHECHA C MCIIOJIF30BAHUEM JTFOOOTO MOIXOISIIETO CPEACTBA, OMMCAHHOTO B JAHHOW 3asBKE, B TOM YHC-
Jie mapaJIeIbHO, MOCICIOBATEIBHO WM KoMOuHUpoBaHo. Co cchuikoi Ha ¢ur. 2A-D moka3aHbl TUIIOBEIC KOM-
MTOHOBKY 000PYIOBaHHMS, UCIIOJIB3YIOIIKE 110 MEHBIIICH Mepe OIHY MaHeNb 10 COTHEUHBIX 3JICMEHTOB.

[Manenn 10 coHEYHBIX JIEMEHTOB MOTYT OBITh COeTMHEHBI 00 napasuiensHo (ur. 2A), mibo mocieno-
BaTenbHO (¢ur. 2B), mmbo xomOuHMpoBano (dur. 2C). B xaxnoii n3 ¢ur. 2A-C nanenn 10 conHEUHBIX dJIeMEH-
TOB MOTYT pabOTaTh Ha HArpy3Ky, TaKyr Kak uaBepTop 31. Ha dur. 2A moka3aHo MOCIEIOBATEIEHOE COCTUHE-
Hue maneneit 10 comaedHnIx 3nmemMenToB. OOpamasich k gur. 2B, mokazansl manenan 10 CONHEYHBIX JIEMEHTOB,
COoeIMHEHHBIE TIOCIIeI0BaTENbHO U padoTaromue Ha uaBepTop 31. Ha ¢ur. 2C mokazaHa anbTepHATHBHAS yCTa-
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HOBKa maHesel 10 COMHEYHBIX 3JEMEHTOB, COCIMHCHHBIX KaK MapajlIelIbHO, TaK M IOCIEIOBaTeNbHO. B ermie
OJTHOM BapHaHTE OCYIIECTBICHUS Ha ¢ur. 2D mokasaHa ycTaHOBKA, KaK MPABUJIO, BCTPEUAIOIIASCS BO MHOTHX
JKIJTBIX TIOMEIIECHUSX, Te Kax/as u3 maHeneil 10 COMHeYHbIX 2JIEMEHTOB NOJKIIOYeHa K CBOEMY COOCTBEHHOMY
uHBepTOpY 31.

Kaxpiii crmoco0 moakioueHust CoTHeTHBIX dyeMeHToB 100 1 maneneit 10 coHETHBIX 2JIEMEHTOB TpeOyeT
Pa3IUYIHBIX CHOCOOOB YCTAHOBKM M MPOKIIAAKH IPOBOAOB, KOTOPHIE M3MEHSIOT JCKTPUIECKHE XapaKTePHUCTH-
KW/TIOBEJICHHE ¥ COOTBETCTBYIOIIYIO BBIXOIHYIO MOITHOCTD ITOJKIIFOUEHHBIX raHeneil 10 colHeYHBIX 371eMEHTOB.
OObIUHBIC YCHIINS TI0 TIOBBIIICHUIO KOA((HUIMEHTA MTOJIE3HOTO ICHCTBHS COMTHEYHBIX IEMEHTOB PEIKO YUHUTHI-
BAaIOT CJIOHOCTH IPU YCTAHOBKE, TAKUE KaK PasHBIC CIIOCOOBI MOJKIFOUCHUS HECKOJIBKUX COTHEYHBIX 3JICMCH-
ToB 100 w/mnm HeCKOIBKO TaHenel 10 COHEYHBIX 3JICMEHTOB.

C y4eToM BBIMICH3IIOKCHHOTO, C IIEIBbI0 MPEOMOJICHUS BBINICYIIOMSIHYTHIX 3aTPYAHCHUH U HEOCTATKOB
TPaTUIMOHHBIX CHUCTEM COJHECYHBIX JJIEMCHTOB CYIIECTBYET MOTPEOHOCTh B YCOBEPIICHCTBOBAHHOM CHCTEME
COJTHEYHBIX 3JEMEHTOB M CIOcO0e MOBHIMICHUS K03 (UIIMEHTa TOIC3HOTO JACUCTBUS M BBIXOIHON MOIIHOCTH,
HAIpUMEp, C TTOMOIIBIO YBEITHUYCHHS TIOJJBIXKHOCTH 3JICKTPOHHO-IBIPOYHBIX IMap.

CyurHocTs u300peTeHust

Hacrosmee n3o00peTeHre OTHOCHTCS K CUCTEME IS ONITUMU3AINK BEIXOIHONW MOIITHOCTH IT0 MEHBIIEH Me-
pe OIHOTO (POTOANEKTPHUECKOTO YCTPOICTBA U K crioco0aM MCIIONB30BAHMSA U BRIITOJIHEHHS TOTO Xe. B cooTBeT-
CTBHH C TIEPBBIM aCIIEKTOM, PACKpPHITHIM B JaHHOW 3asBKe, W3J0KEH CHOCO0 YIpaBiIeHHS (HOTOIIEKTPUICCKUM
YCTPONCTBOM, BKITFOUAIOIIHH B ce0s

IoJlady TEepPBOM COCTABIIAIONICH CHTHANA HANPSOKCHHS Ha BBHIOPAHHOE (OTOIIEKTPHUECKOE YCTPOICTBO,
TIPY 3TOM TepBasi COCTABISIONIAS TPEACTABISICT CO00I BKIIFOYCHHOE COCTOSIHUE JUIS TEHEPUPOBAHUS BHEIIHETO
INEKTPUYECKOTO OIS HAa BRIOPAHHOM (POTOANIEKTPHICCKOM YCTPOWCTBE; U

MOJIa4y BTOPOI COCTABISIONICH CHTHANA HANPSDKEHUS Ha BBHIOPAHHOE (POTOIIEKTPHUYCCKOE YCTPOHCTBO,
TIPY 3TOM BTOPAsi COCTABIISIONIAS IPEACTABISACT COO0H UKIT OTKITFOYCHHUS.

B HEKOTOPBIX BapHaHTaX OCYMICCTBICHUS PACKPHITOTO CIIOCO0A CIIOCO0 JAOTOIHHUTEIIFHO BKIFOUACT B CeOs
MoJady MEepBOi COCTABIIAIONICH Ha BTOPOE BRIOpAHHOE (POTOAIEKTPHUECKOE YCTPOMCTBO OJHOBPEMEHHO C yKa-
3aHHOM TI0JIa4eid MEPBOM COCTABIIIONIEH Ha BHIOpaHHOE (POTOIEKTPUIECCKOE YCTPOUCTBO 1

I0JIa9y BTOPOW COCTABISAIONICH Ha BTOPOE BHIOpAHHOE (DOTOAIEKTPUIECKOE YCTPOUCTBO OJHOBPEMEHHO C
nmoJiadeil ykazaHHOW BTOPOM COCTABIIAIONICH Ha BRIOpaHHOE (OTOAIEKTPUIECKOE YCTPOUCTBO.

B HexOTOpBIX BapHaHTax OCYIIECTBICHHS PACKPHITOrO criocoba yKa3aHHAs Mojada IMePBOH COCTaBIIAIONICH
BKITIIOYaeT B ceOs 1Mojady BHICOKOBOJBTHOTO HM3MEHSIOMIETOCS BO BPEMEHU HMMITYJIbCAa HANPSDKEHUS OT CXEMBI
TeHepaTopa UMITYJILCOB HAINPSsDKEHUS, ¥ MPYU 3TOM YKa3aHHas 1oJjada BTOPOH COCTAaBIIAIONICH BKITIOYACT B ceOs
OTKITIOYCHHE CXEMBI TeHePaTOpa UMITYJIECOB HATIPSKCHHS.

B HEKOTOPHIX BapHaHTaX OCYMIECTBICHUS PACKPHITOTO CIIOCO0a CIIOCO0 JAOTOIHHUTEIIFHO BKIFOUACT B CeOs
HAJTO)KECHHE MEPBOM COCTABJISAIONICH IMTOBEPX CYIICCTBYIOMIETO HAMPSKEHUS, BRIPA0aThIBAEMOTO BBIOPAHHEIM (hO-
TO3JICKTPUYCCKUM YCTPOHCTBOM, IPUYEM YKA3aHHOE HAJOXKCHHC MEPBOW COCTABISIONICH OMIIMOHATIBHO BKIIFO-
yaeT B ce0s CO3JaHMe OTPUIATEIHHOTO OMOPHOTO YPOBHS UIS MIEPBOM COCTABIISIONICH ¢ TOMOIIBIO CXEMEI I10-
BBIIIAIOIIETO MHXKEKTOPA, COCIMHEHHON C YKa3aHHOW CXEMOW TreHepaTopa WMIYIbCOB HANpsDKEHUS W BEIOpaH-
HBIM (POTOIIEKTPHICCKUM YCTPOUCTBOM.

B HexoTOpBIX BapHaHTax OCYIIECTBICHHS PACKPBITOrO criocoba yKa3aHHAs Mojada IepBOH COCTaBIIAIONICH
BKITIOYAET B ceOs MOIKIIOYCHUE HCTOYHUKA HATPSKCHUS K (POTOAIEKTPHUECKOMY YCTPOHCTBY B MEPBOM IIOJIO-
JKCHUH TIePEKIIF0YaTells, PacHoiI0KEHHOTO MEXIy HWCTOYHHKOM HAINPSDKEHUS M BBHIOPAHHBIM (DOTORIIEKTpHUE-
CKHUM YCTPOWCTBOM, M TIPU 3TOM YKa3aHHAs IMOJada BTOPOH COCTaBJISIONICH BKIFOYAET B ce0S OTKIIOUYCHHE HC-
TOYHHKA HANPSHKCHUS OT BHIOPAaHHOTO (DOTORIICKTPUIECKOTO YCTPOHCTBAa BO BTOPOM TOJOKECHUH MEPEKITFOYATE-
JISL.

B cooTBeTCcTBHU ¢ JPYyrUM acleKTOM, PACKPHITEIM B JAHHOHM 3asBKE, W3JIOKCH CIOCOO YIPaBICHHS IO
MEHBIICH Mepe OTHIM (HOTOIEKTPUICCKUM YCTPOHCTBOM, BKITIOYAOIIHUIA B CeOs

oOecrieucHrEe BO3MOXKHOCTH TOIKITIOUCHHS TeHEpaTopa WMIYJIbCOB HANPSDKCHUS K BBHIOpaHHOMY (HOTO-
3IEKTPHYECKOMY YCTPOUCTBY U

IoJlady CHWTHAaJIa HAIpsDKEHHS, BEIpa0aThIBAEMOTO TEHEPATOPOM HMITYJIHCOB HANpPSHKEHUS, Ha BEIOPAHHOE
(hoTodNIEKTpHIECKOe YCTPOICTBO, IPH STOM CHUTHAN HANIPSDKEHHUS MMEET IIEPBOE COCTOSHUE IS TeHEPHPOBAHMUS
BHEIITHETO 3JIEKTPHUUECKOTO IMOJIS Ha BRIOPaHHOM (DOTOIIEKTPHUUECKOM YCTPOHCTBE M BTOPOE COCTOSHHE, TPe-
CTaBIIAIOIIEE COOOH IUKIT OTKITFOUCHUS.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS PACKPHITOTO CIIOCO0a CIIOCO0 AOTOIHHUTENFHO BKIIOYACT B ceOs
o0ecrieyeHrEe BO3MOKHOCTH TOJKITFOUCHHS CXEMBI MOBBIIIAOIIETO HHXEKTOPa MEXIY TEHEPaTOPOM HMITYIHCOB
HANPSDKCHUS. U BBIOPAHHBIM (DOTORIICKTPUICCKHM YCTPOHCTBOM JJIsi 00ECICUCHHSI OTPHUIIATEIIFHOTO OMOPHOTO
YPOBHSI JUTS IEPBOTO COCTOSIHUSI.

B HEKOTOPHIX BapHaHTaX OCYMIECTBICHUS PACKPHITOTO CIIOCO0a CIIOCO0 JAOTOTHHUTEIILHO BKIFOUACT B CeOs
MoJjauy CUTHAJIA HAMPSDKEHHS Ha BTOPOE BEIOPaHHOE (OTOIICKTPUUCCKOE YCTPOIHCTBO, yKa3aHHAS MOJada CHUT-
Halla HampsDKEHUS HeoOs3aTeIbHO HAa BTOPOE BBHIOPAHHOE (POTOANECKTPHUUCCKOE YCTPOHCTBO MPOHUCXOMMUT OJTHO-
BPEMEHHO C YKa3aHHOU TOJa4Yel CUTHANIA HANPsDKEHUS K BRIOPAaHHOMY (POTOIJIEKTPHUECKOMY YCTPOHUCTBY.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS PACKPBITOTO CIIOCO0a CIIOCO0 AOTOIHHUTENIFHO BKIIOYACT B ceOs
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obecrieueHre BO3MOXKHOCTH ITOJKITIOYECHHUSI BTOPOH CXEMBI I'eHEpaTopa MMITYJIECOB HANPSHKEHUS KO BTOPOMY
BBIOpaHHOMY (DOTOAIIEKTPUUECKOMY YCTPOHCTBY IJIsi OZTHOBPEMEHHOI'O 00ECIEYEHHUs] BTOPOTO M3MEHSIOIErOCs
BO BPEMCHH UMITYJIbCa HAMPSDKEHUS Ha BTOPOM BEIOPaHHOM (DOTORNIEKTPUIECKOM YCTPOUCTBE, IIPH 3TOM BTOPOH
M3MEHSIOIINICS BO BpEMEHH UMITYJIbC HAPSHKEHUS 00€CIIeYnBaeT MIEPBOE COCTOSHIE U BTOPOE COCTOSHHE.

B HexoTOphIX BapHaHTax OCYIIECTBICHUS PAaCKPBITOTO CIIOCO0a yKa3aHHAs Mojada CHrHajla HANPSKCHHS
BKITIOYAET B ce0s Mo1auy peryIMpyeMoro HalpsoKeHHS Ha BRIOpaHHOE (POTORIEKTPHIECKOE YCTPOHCTBO.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS PACKPBITOTO CIIOCO0a CIIOCO0 AOTOIHHUTENIFHO BKIIOYACT B ceOs
yIpaBJIeHHE 1T0 MEHBIIIEH Mepe OTHUM H3: YaCTOTHI M JUIMTEIIFHOCTH TIEPBOTO COCTOSHUS W BTOPOT'O COCTOSIHUS C
MOMOIIBIO CXEMBI YIIPABICHHUS, TIOIKIFOUCHHOM K TCHEPaTOpy UMITYJIbCOB HAMTPSKCHHS.

B cooTBeTCTBHHU C IPYrHM acIEKTOM, PACKPBITBIM B IAHHOU 3asBKE, H3JI0KEH CIOCO0 YIPABICHUS OHUM
WA HECKOJBKUMH (POTOITCKTPUICCKAMHU YCTPOUCTBAMH, BKITFOUAIOIIHMN B ceOs

obecrieueHre BO3MOKHOCTH HOAKIIIOUEHHS TIEPBOTO MOpTa NEepeKITiodaTerst K BEIOpaHHOMY (DOTO3JIEKTpH-
YECKOMY yCTPOICTBY;

obecrieueHre BO3MOKHOCTH TIOAKIIIOUEHHSI BTOPOTO IOPTa HEpeKouaTesst K Harpyske, IMUTaeMON BbI-
OpaHHBIM (POTOITEKTPHUECKUM YCTPONCTBOM;

obecrieueHre BO3MOXHOCTH MOIKIIOUEHHSI TPETHETro IOpTa MEPeKIIoYaTesi K UCTOYHUKY HampsDKEHUS,
MpUYEeM HEepeKITIoYaTeNIb MOKET paboTaTh B MEPBOM IOJIOKEHUH C YCTAHOBICHHEM ITyTH TOKA MEXIY BEIOpaH-
HBIM (DOTORIEKTPHUECKIM YCTPOHCTBOM M MCTOYHHKOM HANPSDKEHUS W BO BTOPOM TIOJIOKEHUH C YCTAaHOBJICHH-
€M IIyTH TOKa MEXIy BEIOpaHHBIM (POTOIIEKTPHUCCKUM YCTPOUCTBOM M HATPY3KOU; U

[oJlady CHTHAJa HANpSDKCHHS, BHIPA0AThHIBAEMOTO HCTOYHHKOM HAIIPsDKEHHS, Ha BBIOpaHHOE (HOTODJIEK-
TPUYECKOE YCTPOHCTBO, IPH STOM CHUTHAJ HANPSDKEHHS MMEET NEPBOE COCTOSIHUE JUIs TEHEPHUPOBAHHUS BHEIIHETO
JNIEKTPUUECKOTO TOJIsI Ha BHIOPAaHHOM (DOTORICKTPUUECKOM YCTPOMCTBE, KOTZa NMEepeKIovyaTellb HaXOIUTCS B
MIEPBOM TOJIOKCHHUH, ¥ BTOPOE COCTOSTHHE IJIs1 00ECIICUEHNUS DIIEKTPHUYECKOM M30IIMH MEXAY UCTOYHHKOM Ha-
NPSDKCHUS U HATPY3KOMH, KOTIa MEPEKII0YATENh HAXOJUTCS BO BTOPOM ITOJIOKCHHUH.

B HexoTOpBIX BapnaHTaX OCYIIECTBIECHHS PacKphITOro crocoba crocol JOMOIHUTENEHO BKIIIOUAET B ces
obecrieyeHre BO3MOXXHOCTH ITOJKIIFOUYEHHUS TIEPBOTO MOPTa BTOPOTO MEPEKIIIOYATENSI KO BTOPOMY BHIOpPAaHHOMY
(hOTORNIEKTPHUIECKOMY YCTPOHCTBY;

obecrnieyeHre BO3MOKHOCTH MOAKIIIOYCHHST BTOPOTO TTOPTa BTOPOTO MEPEKIIoUaTeNsi K Harpy3Ke, IPH 3TOM
Harpy3ka 3aluTaHa BBIOPAHHBIM (OTOAIEKTPHUIECCKUM YCTPOHWCTBOM M BTOPBIM BBIOPAHHBIM (POTORJICKTPHUC-
CKHM yCTPONCTBOM;

obecrieueHre BO3MOXKHOCTH MOJIKIIOUEHHUS TPETHETO TIOPTa BTOPOTO MEepeKIoYaTeNsi K HCTOYHUKY Harpsi-
JKCHHS, IPUYEM BTOPOH MEPEKITFOYATENb MOKET pa0d0OTaTh B MEPBOM TOJOKECHUU C YCTAHOBIICHHUEM ITyTH TOKA
MEXKIy BTOPBIM BBIOPAHHBIM (DOTOIIEKTPHUCCKUM YCTPOUCTBOM M MCTOYHHKOM HATPSIKEHHS W BO BTOPOM ITO-
JIOXKCHUU C YCTAHOBJICHHEM IYTH TOKAa MEXIYy BTOPHIM BBIOPAHHBIM (DOTOICKTPUYESCKUM YCTPOHCTBOM U Ha-
TPYy3KOif; 1

MoJIa4y CHWTHAJla HANpPsDKCHUS, BHIPA0ATHIBAEMOTO MCTOYHHMKOM HATIPSKCHUS, OJJHOBPEMEHHO KaK Ha BEI-
OpanHOE (HOTOINNEKTPUIECKOE YCTPOWCTBO, TaK M HAa BTOPOE BHIOpAaHHOE (OTOAIEKTPHIECKOE YCTPOICTBO, MpH-
YeM TIePBOE COCTOSIHUE JJISl TeHEPUPOBAHUS BHEITHETO JICKTPUIECKOTO IO KaK Ha BRIOPAaHHOM (DOTODJICKTPH-
YECKOM YCTpPOICTBE, TaK M HAa BTOPOM BBIOPAaHHOM (DOTOIIEKTPHUUECKOM YCTPOUCTBE, KOTJA IEPEKIIoYaTesb u
BTOPO TEpEKIIF0YaTeNlb HAXOAATCS B IIEPBOM IIOJIOKEHHH, & BTOPOE COCTOSIHUE ISl OOECIICYECHHUS HIICKTPpHUIe-
CKOM M30JIAINN MEXIY MCTOYHHKOM HAIPSDKCHHS W HArPy3KOW, KOTAA MEpeKIovYaTelb U BTOPOH MepeKIioda-
TEJb HAXOSATCS BO BTOPOM ITOJIOKEHHH.

B HeKkoTOpBIX BapuaHTaX OCYIIECTBICHHUS PACKPBITOTO CHOCO0a yKa3aHHOE OOecleyeHHE BO3MOKHOCTH
MOAKIIIOUEHHS] [IEPBOI0 MOpTa IEpeKIroyaTens BKIOYaeT B cebs obOecrieueHre BO3MOXKHOCTH MOAKIIOYEHHS
MIEPBOTO MOPTA ABYXIO3UIIMOHHOTO MEPEKIIoYaTests K BRIOpaHHOMY (OTOAIEKTPHIECKOMY YCTPOHUCTBY.

B HexoTOpBIX BapnaHTaxX OCYIIECTBIECHHS PacKphITOro crocoba crocol JOMOIHUTENEHO BKIIIOUAET B ces
VIpaBJICHUE 1T0 MEHBIIICH Mepe OJJHUM U3: YaCTOTHI U JIUTEIBHOCTH MEPEKIFOUCHUS MEXKTY IIEPBBIM TTOJI0KECHU-
€M ¥ BTOPBIM IIOJIOXKEHHEM C ITIOMOIIBI0 KOHTPOJUIEpa MEPEKITIOYaTeNs], HOAKIIOUCHHOTO K ABYXIO3UI[IOHHOMY
MePEKITI0YATEIO.

B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS PACKPBITOTO CIIOCO0a CIIOCO0 AOTOIHHUTEIFHO BKIIOYACT B ceOs
obecrieyeHre BOZMOXKHOCTH TTOAKITIOYEHHS YCTPOWCTBA YMEHBIICHUS JIIOOBIX OCIa0IeHUI HANPSIKEHUS TIepBO
COCTaBIISIONIEH MEXTy Harpy3KOl U BEIOPAHHBIM (POTORIEKTPUIECKIM YCTPOHUCTBOM.

B HexoTOphIX BapHaHTaxX OCYIIECTBICHUS PAaCKPBITOTO CIIOCO0a yKa3aHHAs Mojada CHrHajla HANPSKCHHS
BKITIOYAET B ce0sI M01auy peryIMpyeMoro HalpsDKeHHS Ha BRIOpaHHOE (POTORIEKTPHIECKOE YCTPOHMCTBO.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

Ha ¢ur. 1 npuBeaeH npuMepHasi cxeMa B MOIIEPSYHOM pa3pe3e BEPXHETO YPOBHS, HILTFOCTPHUPYIOIIAs Ba-
PHAHT OCYIIECTBIICHHSI COTHEYHOTO 3JIEMEHTa NU3BECTHOTO YPOBHS TEXHUKH.

Ha ¢wur. 2A npuseneHa npumepHas OJOK-CXeMa BEPXHETO YPOBHS, WJUTIOCTPUPYIOIIAsS OIWH BaPHAHT OCY-
IICCTBJICHUS MATPUIIBI MAHEICH COJIHEYHBIX JJIEMCHTOB U3BECTHOTO YPOBHS TEXHHKH C WCIOJB30BAHUEM COJI-
HCYHBIX JIEMCHTOB, MPUBEICHHBIX Ha dur. 1.

Ha ¢wur. 2B npuBenena nmpuMepHas 0JIOK-cXeMa, WIDTIOCTPUPYIONIAs albTepHATHBHBIN BApHAHT OCYIIECTB-
JICHWUSI MaTPUIIBI TIAHEIeH COMHEYHBIX AJIEMEHTOB M3BECTHOTO YPOBHS TEXHHWKH C HCIIOJF30BAaHUEM COJTHEYHBIX
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JJIEMEHTOB, TIOKA3aHHBIX Ha QUT. 1, B KOTOPOM KaKJasl MaHeNb COJTHEUHBIX AJIEMEHTOB MOIKITFOUCHA ITOCIIEI0BA-
TENBHO.

Ha ¢ur. 2C mpuBenena npumepHas 0J0K-cxemMa, WLTIOCTPUPYIONIas albTEPHATUBHBINA BApPUAHT OCYIIIECTB-
JICHHUS MaTPUIIBI TIAHEIeH COMHEYHBIX AJIEMEHTOB M3BECTHOTO YPOBHS TEXHHWKH C HCIIOJIF30BAaHUEM COJTHEYHBIX
3JIEMEHTOB, TIOKAa3aHHBIX Ha QUr. 1, B KOTOPOM KaX/1asi MaHelb COTHEYHBIX 3JIEMEHTOB MTOJKIIIOUYEHA KaK Imocie-
JIOBATEIIbHO, TAK M HapajIebHO.

Ha ¢wur. 2D npuBenena npuMepHas 0JIOK-cXeMa, WLTIOCTPUPYIOIIAs albTepHATHBHBIN BApHAHT OCYIIECTB-
JICHHUS MaTPUIIBI TIAHEJIeH COMHEYHBIX AJIEMEHTOB M3BECTHOTO YPOBHS TEXHHWKH C HCIIOJF30BAaHUEM COJTHEYHBIX
JJIEMEHTOB, MMOKa3aHHBIX Ha QUT. 1, B KOTOPOM Ka)Kiasl TTAHEIb COJHEYHBIX 3JICMCHTOB HEMIOCPEICTBEHHO TIOJI-
KITFOYAEeTCsI K Harpy3Ke.

Ha ¢ur. 3 nmpuBeneHa nmpuMepHas OJOK-CXeMa BEPXHETO YPOBHS, HILTIOCTPUPYIOIIAs BAPHAHT OCYIICCTB-
JICHUSI CUCTEMBI YIIPABICHUS COTHCYHBIMHU 3JICMECHTAMH.

Ha ¢ur. 4 mpuBencHa mpumepHas OJOK-CXeMa, WLTIOCTPUPYIONIAS BAPUAHT OCYIICCTBICHUS CUCTEMBI
YIpaBJICHUS COTHEYHBIMH 3JICMCHTaMH, IPUBEICHHON Ha (uUTr. 3, B KOTOPOM MAaTpHIa TTAHEICH COMTHCUHBIX 3JIc-
MEHTOB MOJKITIOYACTCS IMapajuIeIbHO B COOTBETCTBUH C KOMIIOHOBKOM, MMoOKa3aHHON Ha ¢ur. 2A, U coequHsIeTCS
C ICTOYHHKOM HaIpsDKEHHS Yepe3 MepeKTiodaTelb.

Ha ¢wur. 5 npusenena npumepHas OJI0K-CXeMa, WLTIOCTPHUPYIOMIas aJbTePHATUBHBIN BapHaHT OCYIIECTB-
JICHHUSI CHCTEMBI YIIPABICHHUS COTHEYHBIME 3JIEMEHTaMH, IPUBEICHHON Ha ¢uUr. 3, B KOTOPOM MaTpHIla aHeJIeH
COJTHEYHBIX 3JIEMEHTOB ITOAKIIOYAeTCs MapajIeIbHO B COOTBETCTBHH ¢ KOMIIOHOBKOM, MTOKa3aHHON Ha Qur. 2A,
U COCIMHSETCS CO CXEMOU TeHepaTopa UMITYJIbCOB HAIIPSKEHHUS.

Ha ¢wur. 6 npuBeneHa mpuMepHas OJOK-CXeMa, WUTIOCTPHUPYIOIasi aabTePHATUBHBINA BapUAHT OCYIIIECTB-
JICHUsI CHCTEMBI yIPABICHUS COTHEYHBIMU 3JICMCHTaMH, MMPUBEICHHON Ha (Ur. 4, B KOTOPOM MaTpHIa TaHEICH
COJTHEYHBIX 3JIEMEHTOB ITOJIKIIOYAETCs TOCIEI0BATEIFHO B COOTBETCTBHU C KOMIIOHOBKOH, ITOKa3aHHOM Ha (hUT.
2B.

Ha ¢wur. 7 npuseneH rpaduk, WDTFOCTPUPYIOUIUIA T01aBaEMOE HANPSIKCHUE V app B 3aBHCHMOCTH OT Ha-
TPSHKCHAS Ha Ka)KIOU MaHeNN COJIHEYHBIX AJIEMEHTOB CUCTEMBI YIIPABICHUS COJTHEYHBIMU 3JI€MEHTaMH, IIPHUBE-
JIEHHOM Ha ¢wur. 6.

Ha ¢wur. 8 npuBenena npumepHas OJ0K-CXeMa, WLTIOCTPHUPYIONIas aJbTePHATUBHBIN BapHaHT OCYIIECTB-
JICHWUSI CUCTEMBI YIIPABICHUS COJHEYHBIMU 3JIEMEHTaMH, NPUBEACHHOW Ha ¢ur. 6, B KOTOPOM OJHA WIN He-
CKOJIKO MAaTpHII MTAHEJICH CONHEYHBIX AJIEMEHTOB HMOIKITIOYAIOTCS K MCTOYHUKY HANPSDHKEHHUS Yepe3 OAWH WIN
HECKOJIbKO MEePEeKITI0UaTeIeH.

Ha ¢wur. 9 npuseneHa mpuMepHas OJIOK-CXeMa, WLIIOCTPUPYIOIIAS €Il OJWH aTbTCPHATHBHEIN BapUaHT
OCYILIECTBIICHHS CHCTEMBI YIIPABJICHUS COJIHCUHBIMU 3JICMCHTAMHU, TIPUBCIACHHON Ha (ur. 4, B KOTOPOM OIHA MU
HECKOJIBKO MATpUI] TIAHEIEeH COHEYHBIX 3JIEMEHTOB MOIKIIOUCHBI K UCTOYHHUKY HANpPSDKCHUS Yepe3 OAWH WA
HECKOJIBKO MEPEKITFOUATEIICH.

Ha ¢ur. 10 npuBeneHa npuMepHas OJIOK-CXeMa, WLTIOCTPUPYIOIIAS CIIe OJWH albTePHATUBHBIA BapHAHT
OCYILIECTBIICHHS CHCTEMBI YIIPABJICHUS COJIHCUHBIMU 3JICMCHTAMHU, TIPUBEIACHHON Ha (ur. 4, B KOTOPOM OIHA MU
HECKOJIBKO MATPHII TAaHeNeH COTHEYHBIX 3JIEMEHTOB ITOAKIIIOYAIOTCS KaK MOCIE0BATENbHO, TaK U MapauIeIhbHO
B COOTBETCTBHH C KOMIIOHOBKOH, IMOKa3aHHOH Ha ¢ur. 2D, U cOenNHAIOTCS ¢ UCTOYHUKOM HAIPSDKEHHS depe3
MIePEKITI0IaTeNb.

Ha ¢wur. 11 npuBenena npuMepHas OJOK-cxema, WILUTIOCTPUPYIOIIAs eIle OJIWH albTEPHATUBHBIN BapHUaHT
OCYILIECTBIICHHS CHCTEMBI YIPABICHHUS CONHEYHBIMH dJIEMEHTaMH, pUBeAeHHON Ha ¢ur. 10, B KoTopoMm oxHa
WA HECKOJBKO MATPUI] TaHEeNeH COMHEYHBIX AJIEMEHTOB MOIKIIOUCHBI K UCTOYHHUKY HAINPSDKCHUS Yepe3 OIHH
WA HECKOJIBKO TICPCKITFOUATEIICH.

Ha ¢ur. 12A-B npuBeneHsl mpuMepHbIe OJIOK-CXEMBI, HIUTIOCTPUPYIOIINE aTbTCPHATUBHBIC BapUAHTEHI
OCYILICCTBIICHUSI CUCTEMBI YIPABJICHUS COJTHEYHBIMH 3JIEMEHTAMU, TPUBCACHHON Ha Qur. 4, B3aUMOACHCTBYIO-
IIeit ¢ MaTpuIlell naHeJel COIHEYHbIX 2JIEMEHTOB, IPUBEACHHOI Ha dur. 2E.

Ha ¢wur. 13 npuenena nmpuMepHas 0JIOK-cXeMa, HILTIOCTPUPYIOIIAs albTePHATUBHBIA BAPHAHT OCYIICCTB-
JICHWUSI CHCTEMBI YIIPABICHHUS COTHEYHBIMH 3JIEMEHTaMH, IPUBEICHHON Ha (UT. 5, B KOTOPOM MaTpHIla IaHeIeH
COJTHEYHBIX 3JIEMEHTOB IOAKIIOYACTCS ITOCIEIOBATEIHPHO B COOTBETCTBHM C MATpHWIEH MaHENIeH CONHEYHBIX
3JIEMEHTOB, IPUBEICHHOM Ha ¢ur. 2B.

Ha ¢wur. 14 npuBeneH rpaduk, WITIOCTPUPYIOMUN TIOJaBaeMOe HaIPSDKEHUE V zpp B 3aBUCHMOCTH OT Ha-
TPSHKCHAS Ha KaKIOW MaHeNN COJNHEYHBIX AJIEMEHTOB CHCTEMBI YIIPABICHUS COJIHEYHBIMU 3JI€MEHTAMH, ITPHUBE-
JleHHoM Ha ¢wur. 13.

Ha ¢ur. 15A-B mpuBeneHsl mpuMmepHbIe OJIOK-CXEMBI, HIUTIOCTPUPYIOIINE aTbTCPHATUBHBIC BapUAHTEHI
OCYILICCTBIICHUSI CHCTEMBI YIIPABICHHS CONHCYHBIMU DJIEMCHTAMU, MPHUBEICHHON Ha ¢ur. 13, B KOTOPBIX OfHA
WIIA HECKOJIBKO MATPHII TAHEJICH COMHEYHBIX 3JICMCHTOB MOIKIIIOYAOTCS K OJTHOMY WM HECKOJIBKUM T€HEPaTO-
paM HMITyJTCOB HANPsKCHUSI.

Ha ¢wur. 16 npueneHa nmpuMepHas 0JIOK-cXeMa, HILTIOCTPUPYIOIIAst albTePHATUBHBIA BAPHAHT OCYIICCTB-
JICHUsI CHUCTEMBI YIPABICHUS COTHEYHBIMU 3JICMCHTaMH, MMPUBEICHHON Ha (UT. 5, B KOTOPOM MaTpHIla TaHEJCH
COJTHEYHBIX AJIEMEHTOB IIOIKIIIOYACTCS COTTIACHO KOMITOHOBKE, ITOKa3aHHOi Ha ¢wur. 2C.

Ha ¢wur. 17A-B npuBeneHsl mpuMepHbIe OJIOK-CXEMBI, WILTIOCTPUPYIONINE albTepHATUBHBIC BapHAHTHI
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OCYILICCTBIICHUS CHCTEMBI YIIPABICHHS COTHCUHBIMHU 3JIEMCHTAMHU, MPUBEICHHON Ha (DUT. 5, B KOTOPBIX MaTpHIIA
MaHEeJICH COTHEYHBIX AIIEMCHTOB MOAKIIIOYACTCS COTJIACHO KOMITOHOBKE, MTOKa3aHHOH Ha ¢wur. 2D.

Ha ¢ur. 18 mpuBenena mpuMepHas 3JIEKTPHUYECKas CXeMa, WUTIOCTPUPYIOMIAs BapHaHT OCYIIECTBICHHS
CXEMBI TIOBBIIIICHHS IMITYJIbCa IS HCIIOB30BAHNS C CHCTEMOW YIPAaBJICHUS COJNIHCYHBIMU 3JIEMEHTAMH, ITPHUBE-
JIEHHOM Ha ¢wur. 5.

CrieyeT OTMETUTH, 9TO (QUTYpHI M300pakeHbl He B MacmTabe M 94TO JEMEHTHI MOJO00HBIX KOHCTPYKITAH
wr QYyHKIHH, KaK TPaBUIIO, TIPEICTABICHBI OJHAKOBBIMU CCHUIOYHBIMU O3HIUSAMH C LENbI0 WUTIOCTPAIH Ha
Bcex (urypax. Cremyer Taxke OTMETHTh, YTO (UTYpHI NpeIHa3HAUYEHBI TOJNBKO ISl OONErdeHHs OMUCAHUS
MPEJIIOYTUTCIFHBIX BapUAHTOB OCYIIECTBICHUSA. JlaHHBIC (PUTYpHI HE OTPa)KarOT KaXKIBIA aCMEKT OMHMCAHHBIX
BapHaHTOB OCYIICCTBICHHS U HE OTPAHUYUBAIOT 00BEM HACTOAIICTO U300PETCHHUS.

Hoapo6Hoe onncanue MPeANOYTHTEILHBIX BADHAHTOB 0CYIIECTBICHUS

ITockonbKy MMEOUINECS B HACTOSIIEE BPEMsI CUCTEMBI COJNHEYHBIX DJIEMCHTOB HE MOTYT MaKCHMAIIbHO
VBEJIMYHUTH BBIXOJHYIO MOIIHOCTH (DOTOIICKTPHUCCKOTO DIICMEHTA, CHCTEMa COJHEYHBIX JJIEMEHTOB, KOTOPAs
YBEJIMYHMBACT MOJIBUKHOCTD 3JICKTPOHHO-JBIPOYHBIX MAp ¥ YMEHBIIACT TOK MPU PEKOMOWHAIIMU B TIOIYIPOBO/I-
HHUKOBOM MaTepHalie, MOXET OKa3aThCs BOCTPeOOBAaHHON M 00ECIIEYNTh OCHOBY AJISI ITMPOKOTO THAra3oHa CHC-
TEM COJHEYHBIX JIEMEHTOB C TeM, YTOOBI MOBBICUTH KOI(PQPHUIIMEHT IONE3HOTO ACUCTBHUS M BBIXOIHYIO MOII-
HOCTh COJTHEYHBIX 3JIEMEHTOB, BBHIIONIHEHHBIX B BUJC MAHEIN COJHEYHBIX 3JIEMEHTOB. DTOT PE3yJIbTAT MOXKET
OBITh JOCTHTHYT B COOTBETCTBHH C OJHHM BAPHAHTOM OCYIICCTBIICHUS, PACKPBHITHIM B JAHHOW 3asBKE, C TIOMO-
mpio cucteMbl 300 yrpaBieHUs COTHEUHBIME DJIEMEHTaMH, KaK IMOKa3aHo Ha Qur. 3.

O6pamasce k ¢ur. 3, cucremMa 300 ynpaBJIeHUsT COTHEYHBIMH 3JIEMEHTAMH MOIXOTUT JUIS UCTIOIH30BAHUS
C IIMPOKUM JHara3oHOM (OTOIEKTPUUECKHX YCTpOHWCTB. B omHOM BapmaHTe ocymectsiaeHust cuctema 300
VIpaBJICHUS COTHCYHBIMH 3JIEMCHTAMH MOXKET OBITh HMPUTOIHA IS UCHOJIB30BAHUS C COTHEYHBIM IIIEMCHTOM
100, nmoka3anubM Ha ¢wur. 1. Hanpumep, conneunsit anement 100 MOXeT MpeaCcTaBIATh JII000E MOIXosIee
MOKOJICHUE COJTHEYHBIX JIEMEHTOB, TAKMX KaK 3JIEMEHTHI Ha TIOJJIOKKE U3 KPUCTAJUIMIECKOTO KPeMHUs (TIepBoe
MOKOJICHHE), TOHKOIUICHOYHBIC COJTHEYHBIC AJICMEHTHI, BKJIFOUYAs JJIEMEHTHI HAa OCHOBE aMOP(HOTO KPEMHHUS
(BTOpOE TOKOJICHHE), W/UIIA dJIEMEHTHI TpeThero mokosieHus. Cuctema 300 ympaBiieHUsT COJTHEYHBIMU DJIEMEH-
TaM{ TIPEHMYIIECTBEHHO MOJKET OBITh HCIIOJIBh30BaHA C JIIOOBIM IOKOJICHHEM COJHEYHOTo 3nementa 100 6e3
KOHCTPYKIIMOHHBIX U3MCHEHHUH M CBA3aHHBIX C HUIMH HEIOCTATKOB. B Ipyrom BapuaHTE OCYIIECTBICHUS CHCTE-
Ma 300 yrpaBieHHs COTHEUHBIMU JIEMEHTAMH MOXKET OBITh IPUTOJHA TS NCTIOJIH30BAaHUS C HECKOJIBKAMH COJI-
HeYHBIMU dyieMeHTamMu 100, Hanpumep, ¢ manensMu 10 CONHEYHBIX JIEMEHTOB, MOKa3aHHBIMU Ha dur. 2A-D.
Kaxk roBopmiioch panee, HECKOJBKO COTHEUHBIX 3JeMeHTOB 100 MOTYT OBITH COeIMHEHBI BMecTe (ITOCIIeIOBa-
TEJNBHO W/WITK MapajlIeNIbHO), YTOOBI c(hopMUpOBaTh maHenb 10 comHeyHbIX dyeMeHTOB. [lanenu 10 comHEUHBIX
9JIEMEHTOB MOTYT OBITh YCTAHOBJICHBI HA OMOPHON KOHCTPYKITMH (HE MMOKa3aHa) MOCPECTBOM Ha3eMHOW ycTa-
HOBKH, YCTAHOBKH Ha KpBHIIIIC, CUCTEMBI cle:keHus 3a COJIHIIEM, HEMOABIKHBIX PECK U TaK Jajiee U MOTYT OBITh
UCIIONIb30BaHbl KaK JIJIsI HA3EMHBIX, TaK M JJISI KOCMUYECKUX OOpPTOBBIX MPUMCHCHHUU. AHAIOTHYHBIM 00pa3oM
cucrema 300 ynpaBieHUS COTHEYHBIMH DJIEMCHTAMH MPEHMYIIECCTBCHHO MOXKET OBITH MCIIOJB30BaHA C JIFOOBIM
MOKOJICHHEeM TTaHeu 10 CONHEYHBIX AJIEMEHTOB 0€3 KOHCTPYKIIMOHHBIX U3MCHEHUH anenn 10 COTHEYHBIX dJie-
MEHTOB M CBSI3aHHBIX C HIMH HEIOCTAaTKOB.

Kak nmokazano na ¢ur. 3, hoTodnexrpuaeckoe ycTpoicTBo 200 B3aUMOIEHCTBYET € MIEKTPUISCKUM TIOJIEM
250. B HEKOTOPBIX BapuaHTaX OCYMIECTBICHHS TOISPHOCTD MIEKTPUIECKOT0 O 250 MOXKET OBIThH IMOAaHA JIH-
00 B OJIMHAKOBOM HaNpaBIICHUH, THOO B 0OpaTHOM HaNpaBIEHUH C MOJSPHOCTHIO 3nekTpoaoB 101a, 101b (moka-
3aHbl Ha ¢ur. 1) B porosnekrpuueckom ycrpoiictBe 200. Hampumep, ecnn momaya ayiekTpudeckoro mois 250
OCYIIECTBIISIETCS] B OJAMHAKOBOM HAIIPaBJIEHUH C MOJSIPHOCTHIO AekTponoB 101a, 101b B doTosnexTpryeckom
yerpoiictBe 200, amexTpuyeckoe mosie 250 BO3IEHCTBYET Ha 3IIEKTPOHHO-IBIPOYHBIE Maphl B (POTORIIEKTpHUUE-
ckoM ycrpoiictse 200, mpukianbBas cuny -¢ E unn h'E oneKTpoHy MM JBIpKe COOTBETCTBEHHO, YCKOPAS TEM
CaMbIM MOJBM)KHOCTB AJICKTPOHA U JBIPKHU B HATIPABICHUU COOTBETCTBYIOIIUX 3JIEKTPOJOB. B kadecTBe anprep-
HATHBBI, €CIIM TOJSPHOCTH 3JCKTpUUecKoro mojisi 250 sBiseTcss OOpaTHOW, MOIBIKHOCTH 3JICKTPOHHO-
JBIPOYHBIX Map B OTOIIEKTpHYECKOM ycTporicTBe 200 YMEHBIIIACTCS, YBEIMYUBAS TEM CaMBIM TOK IIPH PEKOM-
OouHau B GoTodnekTpudeckoM ycTpoiictBe 200. CoOTBETCTBEHHO, KOAPPHUITUSHT MOJIE3HOTO ASUCTBUSA (HOTO-
3IEKTpHUIECKOTO ycTpoiicTBa 200 MOXKET OBITH YMEHBIIICH TI0 JKETaHHIO0, HAPUMeEp, JJIs YIIPABICHUS BHIXOTHOM
MOIITHOCTBIO (hoToANeKTprdeckoro ycrporctea 200. KpoMe Toro, anekrpudueckoe moire 250, mogaBaemoe Ha (o-
TORJIEKTpUIecKoe ycTpoiicTBO 200, MOXKET OBITh TI0 YKEITAHUIO CTATUIECKUM HIIM U3MEHSIOINUMCS BO BpeMeHH. B
cilydae, Koraa 3JIeKTpuieckoe mose 250 u3MeHseTcs BO BpeMeHH, dJekTpudeckoe moye 250 obmamaer ycpen-
HEHHOM 110 BPEMEHU BEJIMYUHOW, KOTOpas OTIWYHA OT HyJsl. Bripaxasich mo-apyromy, 4ucTasi cujia, J1eMCTBYIO-
IIasi Ha AJIEKTPOHBI M JBIPKH, OTIMYHA OT HYJS U1 OOCCIICYCHHUS MOBBIIICHHOW MOJBMKHOCTH 3JIEKTPOHHO-
JBIPOYHBIX Map (OTOIEKTpHUIEcKOoro yerpoiicTsa 200.

Cuctema 300 ympaBieHHs COTHCUYHBIMHU 3JIEMCHTAMHU MOXKET MOJIaBaTh BHEITHEE HATIPSHKCHUE V App HA (O-
TO3JIEKTPUYCCKOE YCTpoiicTBO 200 ¢ UCIONBE30BaHUEM JIFOOBIX MOJIXOISAIINX CPEJCTB, OMUCAHHBIX B JTaHHOU 3a-
SIBKE, B TOM YHCIIC C HCIOJIh30BAHUEM TIEPEKIIIoUaTeNs 55, Kak mokazaHo Ha ¢wur. 4. O6pamasics x ¢ur. 4, hoto-
JNeKTpUUecKoe ycTpoicTBo 200 MOXKET MpeCTaBIIsATh JII000E KOJMYECTBO (POTOIICKTPHIECKUX YCTPOUCTB, Ta-
KHX Kak coiaHeuyHbli aeMenT 100 v/mmm nanenu 10 coaHEYHBIX 3JIEMEHTOB, KaK ITOKa3aHo.

[Tanenmn 10 CONIHEYHBIX DJIEMEHTOB TMOKa3aHbl MOJIKIIOYEHHBIMA MApAJLIENbHO (TakXKe MOKa3aHo Ha (wr.
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2A) ¥ COCTUHEHBI C MEPEKIoYaTeieM 55, HanmpuMep ¢ OJHOMOJIIOCHBIM, IBYXIMO3HIMOHHBIM (WM HA TPU Ha-
NpaBJICHHs) TIepeKiroyareneM. TeM He MeHee, Kak OyIeT OIMCaHO CO CChUIKOW Ha ¢ur. 6 u 8-12, manenu 10
COJTHEYHBIX JIEMEHTOB TaKk)K€ MOTYT OBITh COSIMHEHHBI ITOCIIEAOBATENIFHO, C COUETAHUEM ITOCIIE0BATEIHLHOTO U
MapajIeIbHOTO COCTUHEHUS M HE3aBIUCHMO JIPYT OT Apyra. B omHOM BapmaHTe OCYIIECTBICHHUS MEPEKII0YaTeh
55 Takke TOMKITIOYEH K UCTOYHUKY 50 HampspKeHHUS M BHEIIHeW Harpyske Rp (Hampumep, moka3aHHOW B BHIE
naBepTopa 31). MaBepTop 31 MOXET comepikaTh Kak aKTHUBHBIC, TAK U PEAKTHBHBIC COCTaBIIONINE. B HEKOTO-
PBIX BapHaHTaX OCYIIECTBICHHS MHBEPTOP 31 MOXeT mpeoOpa3oBEIBaTh MMOCTOSHHBIC HAIPSHKEHHE W TOK B IIe-
PEMCEHHBIC HANPSOKCHNE U TOK, KOTOPBIE, KaK MPaBIJIO, COBMECTUMBI C HAIIPSHKEHUEM M 9aCTOTOM C TPaaWIHOH-
HBIMHU 3JICKTPUYCCKUMU CETSIMH MEPEMCHHOTO HANPsDKCHUS. BBIXOIHAs YacToTa WHBepTopa 31 WM ammumryna
TICPEMEHHOTO TOKA/HAIIPSKEHUSI MOJKET 3aBUCETh OT CTPAHBI, MECTOTIOIOKECHUS H MECTHBIX TPeOOBaHUHN CETH.

Hctounuk 50 HanmpspKEHHUS MOXKET COACPIKATh JIFOOBIC MOIXOAAIINE CPEICTBA IS MO AP KaHUS TTOCTOSH-
HOTO HAIPSDKCHHS, B TOM YHCJE HICATFHBIC HCTOYHUKH HATIPSDKEHUS, YIPaBIsIeMbICc HICTOYHUKU HATPSKCHUS U
Tak nanee. TeM He MEHee, B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS MCTOYHUK 50 HANpsHKEHUS MOXKET UMETh
MCPEMEHHBIH, PEryTUPYEMBIA BBIXOIHOM CUrHAN (HampuMep, U3MEHSIOIIeecs BO BpeMeHH Hanpshkenue). Opran
45 ympaBlieHusT TIepeKirodaTess (MU KOHTPOJUIep) TMOIKIIOYaeTCs K MEPeKIIIouaTeNto 55, 9ToObl yIpaBisaTh
JUTATENIFHOCTBIO COSIMHEHNS W/MITN 9acTOTOM MEepeKIIOUYeHus], HalpuMep, MeXTy UCTOUHUKOM 50 HampsKeHHS
n naBepTopoM 31 ¢ manenpio 10 comHedHbIX aneMeHToB. KoHTpostep 45 mepekimodaresnns MOXeT ObITh IpeIBa-
PHUTEIBHO yCTAaHOBJICH IS paOOTHl ¢ (PMKCHPOBAHHOW IHTENBFHOCTRIO D mepeximodeHns u gactoroit f mepe-
KIIFOUYeHUs. B HEKOTOPHIX BapHMaHTaX OCYIIECTBICHUS BEIMYMHA HATPSDKCHUS V app, TOJJABAEMOTO HCTOYHHKOM
50 HanpspKEeHUS, JTUTETHHOCTh D MOAKITIOUeHNS W/HIH 9acToTa f mepekiIroueHst MOTYT OBITh IpeIBapUTEIHHO
YCTaHOBJICHBI W/MJIM U3MEHSTHCS B 3aBUCUMOCTH OT YCIIOBHH HArPY3KH.

Hampumep, nepeximouatens 55 noakioyaeT nanenu 10 coMHEYHBIX 3JIEMEHTOB K UCTOUYHUKY 50 Hampsbke-
HUS B TICPBOM TOJOKECHUU (KaK TIOKa3aHO CTPENKOH B mepekirodatene 55 Ha ¢wur. 4). [Ipu coenuHeHNA B miep-
BOM TTIOJIOXKEHHH UCTOYHHK 50 HampspKEeHUs TIoaeT HanpspkeHue Vpp Ha 21ekTpons! 101a, 101b (mokazaHs! Ha
¢wur. 1) naneneit 10 colHEYHBIX IEMEHTOB U HABOAUT 3JeKTpHueckoe noje 250 (moka3aHo Ha ¢ur. 3) Ha Kax-
nyto maHesb 10 comHedHbIX dneMeHToB. [locie Toro, kak anmekrpudeckoe mose 250 6pu1o chopMUPOBAHO Ha Ta-
Henu 10 CONHEYHBIX AJIEMEHTOB, TIEPEKITIoUaTeNb 55 MepeKIrodaeTcs sl coemuHeHus nanened 10 comHeuHbIX
3JIeMEeHTOB ¢ WHBepTOpoM 31 (T.e. Harpy3koi Rp) Bo BTopoM mosokennn. COOTBETCTBEHHO, HCTOYHHUK S0 Ha-
TIPSDKEHUST MOXKET 00eCTeynTh dJeKTpuueckoe mojie 250 6e3 ogHOBPEMEHHOTro IMOAKIIOYEHUs K maHensMm 10
COJTHEYHBIX 3JIeMeHTOB U uHBepTopy 31. IloaTOMY mo/1ada BHEITHETO HANPsDKEHUS V app HE TTO3BOJISIET HATPY3KE
Ry (mampumep, naBeptopy 31) moTpeOISITh TOK HEMOCPEACTBEHHO OT UCTOYHHKA 50 HAMPSKESHISL.

[Moxaua snextpudeckoro most 250 Ha nanenu 10 COMHEYHBIX JIEMEHTOB MOXKET YBEIUUUTH TOK U BBIXOJI-
HYI0 MOIIHOCTh maHeseil 10 COMHEYHBIX 3JICMEHTOB HA 33JaHHYIO BEIUYMHY NPH COCAMHCHUH BIOCIICICTBHU
nanenei 10 COMHEYHBIX 3JIEMEHTOB ¢ HHBEpTOPOM 31 BO BTOpOM monokeHun. [IperBapuTeNbHO 3aJaHHAS BEIIH-
YHHA 3aBUCHT OT HHTCHCUBHOCTHU CBETA, MAJAONICro Ha maHedu 10 CONHEYHBIX 3JIEMEHTOB, HANIPSIKCHUS V app,
nojaBaeMoro Ha naHenu 10 COJIHEYHBIX JEMEHTOB MCTOUYHHUKOM 50 HampspKEeHUs, TOMIIUHBI naHened 10 cou-
HCYHBIX DJIEMCHTOB, YaCTOTHI f, ¢ KOTOPOIt MCTOUHUK 50 HANPsHKEHUS COSTUHSICTCS ¢ MaHesIMU 10 CONTHEYHBIX
3JIEMEHTOB, W KOX(HUIMEHTa 3allOJHEHUS TPOIecca MEePEKIIOYeHUS MEKAY MEPBBIM IMOJIOKEHHEM U BTOPBIM
TIOJIOKEHUEM, TIPU 3TOM KOX((HUIIMEHT 3aroJHeHHsI OTpeesIeTcss Kak WHTepBall BpeMeHH, Koraa maHemn 10
COJTHEYHBIX JIEMEHTOB COCTMHEHBI C HCTOUHUKOM 50 HampspKeHUs, TeTIeHHBIA Ha BpeMsl mepekiodenwust 1/f (T.e.
YMHO)KEHHBIH Ha 4acToTy f WJIM JeTeHHBI Ha Bech MepHoj curHana). Ciexyer OTMETHTh, 9TO BpeMs D mmu-
TENBHOCTH MepeKITIoueHus, JacToTa f mepexmoueHus u Ko3()h(OUITUCHT 3aI0THEHNS BCE SIBIITIOTCS TAKUMHE B3aH-
MOCBSI3aHHBIMU BEJIMYMHAMU, YTO OIPEICICHUC 3HAYCHHUU JIFOOBIX JBYX W3 BEIHYHH ITO3BOJISCT OMPEACIHUTH
TPEThIO BeIMYMHY. Hanpumep, YCTAHOBIICHUE YaCTOTHI MIEPEKITIOYCHUS U KO GUITMCHTA 3aII0THEHUS TO3BOJISCT
ompenenats BpeMs D amuTensHOCTH mepekimoucHus. Hampumep, B YCIOBUSIX BBICOKOM MHTEHCHBHOCTH CBETa
MIOBBIIIEHHE BBIXOHON MOIITHOCTH MOKET OBITh mopsiaka 20%; B yCIOBHSIX HU3KOH OcBelieHHocTH - 50+%.

BapwuaHT ocymiecTBICHHS, MOKa3aHHBIA Ha (QuUr. 4, IPEUMYIIECTBCHHO 00CCIICYHBACT JIICKTPUICCKOE TIOJIC
250 Ha QotornekrpuyeckoM ycrpoiictBe 200 06e3 HEOOXOMUMOCTH BHIOW3MEHEHHs maHeneld 10 COMHEeYHBIX
3JIEMEHTOB H/IJIU COJTHEYHBIX 3J1eMeHTOB 100, mpeaycMaTpiBaromero JOMOIHUTEIbHBIE BHEITHAE 3JIEKTPOIbL. B
HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS YCTPOHCTBO XpaHEHHS SHEPIHH, TaKoe Kak KoHAeHcaTop 41, karymka
42 MHIYKTUBHOCTH W/MIW aKKyMYJISTOpHAs 6atapest 43, MOXKET OBITh Pa3MeNIeHo Tiepe]l MHBEPTOPOM 3 1, 4ToOBI
YMEHBIIINTH JIIO0BIC OCTA0ICHHs HANPsDKEHUs, HaOI0gaeMble HHBEPTOPOM 31 B TO BpeMs, KOT/Ia Mepekiroda-
TeIbh 55 HaXOMUTCS B TIEPBOM IMOJIOkeHHH. COOTBETCTBEHHO, B TO BpeMs Kak WHBepTop 31 (T.e. Harpyska) oT-
KIIFOYEH OT raHesiedl 10 COMHEYHBIX 3JIEMEHTOB, KOTAa MEepeKIIouaTeNlb 55 HaXOAUTCS B TIEPBOM TOJIOXKCHUH, a
anekTpuueckoe noie 250 gopmupyercs Ha maHenu 10 COTHEYHBIX AIEMEHTOB, YCTPOUCTBO XPAHECHUS SHEPTUH
cHa0xaeT »Heprueit mHBepTop 31, YTOOBI MOICPIKUBATH TOK, MPOTCKAONIUI B TCUCHHE 3TOTO HHTEPBAIA Iepe-
KITFOUCHUSI.

Bripaxasch mo-nIpyromy, yCTpOWCTBO XpaHEHUS SHEPTHH MOXKET pa3psDKaThCs B TO BPEMsl, KOT/a TTaHETH
10 cOTHEYHBIX IEMEHTOB OTKIIIOYCHEI OT WHBepTopa 31. Takum 00pazoM, He TpeOyeTcsl HEMPEPBIBHO MOAaBATh
MOCTOSIHHOE HAMPSOKCHUE OT UCTOYHMKA 50 HampsbKEHHs, KOTOPOE, B CBOIO OYepe/ib, CO3MACT AICKTPHUCCKOE
nosie 250, 4TOOBI YBUAETH YJIYHYIIIEHHUE BHIXOJHON MOIIMHOCTH MaHenei 10 comHedHbIX dneMeHToB. Hampumep,
TIPH JUTATETHHOCTH BpeMeH! D mepeximoueHus, cocTapisoneid HomuHanbHo 10-2000 HC, Vspp, COCTABIISIOIIC-
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My HomuHANBEHO 100-500+ B, m yacrore f mepekioueHus, cocTapistomed 20 MKC, MOKET OBITh MCIOJIb30BaH
K03((ULIMEHT 3aroIHeHNs, cocTaBsomui HomuHansHo 0,1-10%. Karynika 42 MHIYKTUBHOCTH, KOHAEHCATOP
41 w/unu akkyMyJaTopHas Oatapes 43 BBIOMPAIOTCS TaKUM 00pa3oM, 4TOObI MIMETh JOCTATOYHBIN pasMep is
obecrieyeHnsT AOCTaTOYHOIO pa3psda B TO BpeMs, Koraa manenw 10 CONHEYHBIX 3JIEMEHTOB OTCOCAWHEHEI, a
3JeKTpruecKoe ToJie 250 momaeTcs ¢ pa3MenicHrneM Ha maHensx 10 COJIHETHBIX 3JIEMEHTOB, HE BBI3BIBAsi OCIa0-
JICHWs HaNpsDKEHUS Ha BBIXOJe WHBepTopa 31.

Ha ¢ur. 5 nmpencraBneH anbTepHATUBHBIA BapHAHT OCYIIECTBICHHUS CUCTeMBbI 300 yIpaBlIeHUsT COTHEUHBI-
MU 3JIeMEHTaMH, Toka3zaHHouW Ha ¢wur. 3. Obpamasce k ¢ur. 5, dhoTodnekTpudeckoe ycTpoiictBo 200 MoxkeT
MPEJICTABIATE JF00C KOIMYECTBO (POTOITEKTPHUCCKUX YCTPONCTB, TAKUX KaK CONHEUHBIN 3nmeMeHnT 100 w/vimm
naHenu 10 CONHEUHBIX 3JIEMEHTOB, Kak moka3aHo. Kak moka3aHo, manenu 10 COTHEYHBIX IEMEHTOB COCAMHEHBI
napajuieNibHO (TakKe Mmoka3aHo Ha (ur. 2A), HO TaKKe MOTYT OBITH COSAMHCHBI MOCIICAOBATEIBFHO U C JIFOOBIM
COYETaHNWEM COEIMHEHUH, KaK OyZeT pacCMOTPEHO cO CChUIKOM Ha ¢ur. 13 u dur. 15-17.

I'eneparop 60 UMIYIBCOB HATIPSHKCHHUS, TAKOW KaK FCHEPATOP MMITYJIbCOB BEICOKOTO HATPSIKCHUS, MOXKET
MOJIaBaTh M3MCHSIONIUICS BO BPEMCHH UMITYJILC HAMIPSHKCHHS Ha OJHY MM HECKOJBKO maHened 10 CoNMHeYHBIX
3JeMEeHTOB. B 0THOM BapmaHTe OCYIIECTBICHUS [UIUTENBHOCTh Dp MMITyNIbCa HAIPSHKEHNS MOXKET OBITH KOPOT-
koi, HoMuHaIBHO 10-2000 HC, M BeJIMIMHA MOXKET OBITH 00JbIION, HOMUHAIEHO 100-500+ BoybT. B BapuanTe
OCYILIECTBIICHHS, TIOKa3aHHOM Ha (UT. 5, TOZaHHBIE HANPSOKCHUS, JITUTEIHFHOCTh UMITYJIbCA M 9acTOTa CIIeJ0Ba-
HUSI IMITYJIbCOB (DMKCHPYIOTCS Ha MpPEIBapUTEIBHO 33aHHOM YPOBHE, YTOOBI 00ECICUYUTh ONTHMAIBHYIO IIPO-
W3BOJIUTENIFHOCTE TIPU BBIOPAaHHBIX YCIOBHAX JKCIDIyaTanuu. HampuMep, UMIyJIbC HANPSHKEHHUS MOXKET UMETh
matensHocTh Dp npubmmsutensao 1000 He, ¢ KOTOPOH WMITYJIbC HAIPSHKEHUS TIOBTOpsiETCs ¢ mepuoaom 1/f.
JmtensHOCTh Dp MMIyJIbCca HANPSOKCHHS M YacToTa f MMIynbca HANpPsHKCHHS BBIOMPAIOTCS TaKHM 00pa3oM,
YTOOBI PCAKTHBHOE COMPOTHBIICHUE KATYIICK HHIYKTUBHOCTU B WHBEpTOpe 31 HANpPsOKEHUS MPEICTABISUIO BEI-
COKOE ITOJTHOE COTIPOTHUBJICHUE IS TeHeparopa 60 MMITyJTbCOB HAIPSKEHHUS, 3TO BBICOKOE MOJTHOE COMPOTHUBIIC-
HHE MO03BOJISIET BRICOKOMY HalpsDKEHHIO pa3BHBaThesl Ha atekTponax 101a, 101b (mokasans! Ha ¢ur. 1) maHenei
10 CONHEYHBIX 3JIEMEHTOB U HE OBITh 3aKOPOYCHHBIM MHBEPTOPOM 31.

Kpowme Toro, Ha Bxozme maBepTopa 31 MOTYT OBITH pa3MEUICHBI MTOCIEIOBATEIHHO BKIIOUEHHBIC KATYIIKH
MHIYKTUBHOCTH (HE TTOKa3aHBI), 3TH MOCIEAOBATEIFHO BKIIOUYEHHBIE KaTyITKH WHIYKTUBHOCTH CHOCOOHBI ITOA-
JIEP’KMBaTh BXOIHOM TOK MHBepTOpa 31 U AelicTBOBaTh Kak BRICOKOYACTOTHBIN POCCENh TAKUM 00pa3oM, 4TOOBI
UMITYJILCHI HAMPSDKEHUS HE 0CIa0such (Wi (GaKTHIECKH HE 3aKOPAdYWBaIIMCh) aKTHBHOW COCTABJISIONICH HH-
BepTopa 31. KoaddunmenT 3amomHeHus (BpeMsi HUMITYJIbCa/BpeMs TIay3bl) MOXKET COCTAaBJIATh HOMHUHAIBHO 0,1-
10%.

HanpsikeHHOCTB 37eKTpUUecKOro mois 250, mpuitoskeHHOTO Ha (OTo3IeKTpHUecKoe ycTpoiictso 200, 3a-
BUCHUT OT KOHCTPYKIIMU (POTOINEKTPHUECKOro ycTpoiicta 200, HanmpuMep TOIIIUHBI (POTOIIEKTPHICCKOTO YCT-
poticta 200, MaTepuana U JUAIICKTPUUCCKON IPOHUIAEMOCTH (OTORIEKTpHUYEecKoro ycrpoiictea 200, Makcu-
MaJILHOTO HampsDKEHUS Mpo0ost GoToanekTpudeckoro ycrpoiictsa 200 u Tak nanee. Kak Obuto omucaHo BEITIE,
(dotoanekTpudeckoe ycTporcTBo 200 MOXKET coepKaTh JTH000C KOJMIECTBO COTHEYHBIX 3neMeHToB 100 n/wimum
naHesiel COJHEUHbIX 3JieMeHTOB 10, mpu 3TOM Kaxabli conHeyHbld a5ieMeHT 100 u nanens 10 colHEUHBIX dIie-
MEHTOB, HAIPHIMEp, COCIMHIIOTCS MapaJuIeIbHO, ITOCIeI0BATEIbHO W/MIN C COYETaHHEM 3THX COCIUHEHUH. B
HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS HAIOKEHHE dJIeKTpuieckoro moiist 250 Ha BeIOpaHHOE (POTOIIEKTpHUUIC-
ckoe ycTpoiicTBo 200 MOXET yYUTHIBATh BapHalliy B KOHCTPYKIMHU (oTodnekTpuueckoro yctpoiictsa 200. s
KaKJ0T0 BapHaHTa YCTAHOBKH, OMMMCAHHOTO CO cChuTkoi Ha ¢ur. 2A-D, cucrema 300 yrmpaBieHUs COTHETHBIMU
3JIEMEHTaMH MOXET TI0J]aBaTh BHEITHEe HampshKeHHe V app Ha (poTOdNMEKTpHUeckoe yerpoiictBo 200. Hanpumep,
UCTIONB3Ys TIEPEKITI0YaTeNs 55, MpuBeacHHbI Ha ¢ur. 4, cuctema 300 ynpaBieHHs COTHEYHBIMH SJICMEHTAMU
MOJKET TAaKXKe I0/IaBaTh BHEIITHEE HATIPSKCHUE V App HA MAHENU 10 CONHEYHBIX 3JICMEHTOB, KOTOPBIC COCAMHEHEI
MOCJIEeI0BATENBHO (KaK MoKa3aHo Ha ¢ur. 2B) u kak mociiejoBaTeNbHO, TaK M MapajuiebHO (TIOKa3aHO Ha (uT.
2C). O6pamasce kx ¢ur. 6, manenu 10 COTHEYHBIX HIEMEHTOB COSAUHSIOTCS MOCICAOBATECIFHO U MOAKITIOYA0TCS
K MEPEKITIOYATEI0 55, TAKOMY KaK OJIHOIIOJIFOCHBIN, IBYXITO3UIIMOHHEIN (MJIM Ha TPH HATIPABJICHUS ) TEPEKITIOYa-
TeNb, MPUBEJCHHBI Ha (Qur. 4. B oHOM BapuaHTe OCYIICCTBICHHUS MEPEKIIOYATENh 55 TakKe MOIKIIOUCH K
ncTouHuKy 50 HanpsDKEHWS U BHEITHEH Harpy3ke Ry (HanmpuMep, moka3aHHol B Bujae naBeptopa 31). Ha ¢wur. 6
anekTpudeckoe mosie 250 (rmokazanHoe Ha ¢ur. 3), momaBaeMoe Ha Kaxayio maHesb 10 COMHEUHBIX dJIEMEHTOB,
JOJDKHO OBITH OOJIBINIE, YeM TIpeABApUTEIbHO 3aJaHHOE MUHHMAIbHOE 3JeKkTpudeckoe moie E;,. CoorBercr-
BEHHO I10/IaBaéMOE€ BHEIIHEE HAINPsDKEHHE V app, TOJaBaEMOE Ha KaXIyro maHedb 10 CONHEYHBIX 3JEMEHTOB,
JOJDKHO OBITH OOJIbIIE, YeM MpPeaBapUTEIHHO 33JaHHOE MHHUMAIIFHOE TI0ZaBaeMoe HampspkeHue V. B Heko-
TOPBIX BapHaHTaX OCYIIECTBICHHUS BHEITHEE HANPSHKCHHE V app, TOaBaEMOE Ha KXKAYIO MaHenb 10 COTHEUHBIX
JJIEMEHTOB, TAKXKE JOJDKHO OBITH MEHBIIE, YeM MaKCHMAIILHOE MOJITAaBAEMOC HATIPSKECHUE V .x, YTOOBI M30ekKaTh
npo0os HANIPSDKCHUS M MOBPESXKICHNS NMaHean 10 CONHEYHBIX 3JEMEHTOB U [0 MEHBINCH Mepe MOBPESKIACHUS
OJIHOTO WJIM HECKOJBKHUX COJHEYHBIX sjeMeHTOB 100 maneneid 10 coigHEUHBIX 3JeMEHTOB. Bripaxkasice mo-
JPYTOMY, ypaBHEHHE | MPEICTaBISICT BEPXHIOK W HIDKHIOW TPAHMIBI IMOJABACMOT0 BHEIIHETO HATPSIKCHHS
Varp.

Vimax > Vapp> Viin > kVp, (YpasHerue 1)

B YpaBHCHUU 1 Vp - BBIXOAHOC HAIIPSIKCHUC MMaHCTIN 10 comHeuHBIX 2eMEHTOB U K - k-ast maHens B KOHCT-
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pykumn. Iloka OTHOIIEHHE MEXIY IOJaBacMbIM BHCITHHM  HANPSDKEHUEM Vapp ©  MHHHAMAIb-
HBIM/MaKCUMAIIbHBIM TOJJABACMBIMH HANPSHKCHUSAMU B YPaBHCHHUM | CHpaBeTUBO, MEPEKIIOYATENb 55 MOXKET
3¢ dexTrBHO MOABaTh dMEeKTpUIeckoe moJie 250 Ha Kaxayro maHedb 10 comHedHbIX dneMeHToB. Ha dur. 7 mpo-
WIITIOCTPUPOBAHO BHEUTHEE HANIPSHKCHUE V app B 3aBUCHIMOCTH OT HAIIPSDKEHUS, M3MEPEHHOTO Ha KaXKJOW moce-
nmyrornel maHenu 10 COTHEYHBIX AJIEMEHTOB (HampuMmep, Mexay y3iaoMm A u yznmamu B, C... N), mokazaHHo# Ha
¢dur. 6, TTOKa MepeKII0YaTeNh 55 HaXOIUTCS BO BTOPOM IMOJIOKeHNH. Kak moka3aHo Ha ¢ur. 7, HanmpsH»KeHHe Ha
Kaxnoi manenn 10 CONHEYHBIX 3JIEMEHTOB YBEJIMYHMBACT BHIXOJHOE HampspKeHHe maHenw 10 COMHEYHBIX 3e-
MeHToB. Hanpumep, kaxmas manens 10 COTHEYHBIX 3JIEMEHTOB BBIpaOAThIBACT HANPSOKEHUE, PABHOE MPUOITH3H-
TeNbHO 24 B, v HanpshKEHUE, H3MEPEHHOE MEXTY Y3JIOM A U JIFOOBIM y3JIOM H3MEPCHHUS, COCTABIIACT IMPUOIIH3U-
tenpHO kx24 B, tre k - konmmuectBo naHeneii 10 COTHEUHBIX AJIEMEHTOB, Ha KOTOPBIX H3MEPSIETCS HAMPSKCHUE.
Ecnu HepaBeHCTBO ypaBHEHHUs | HE MOXKET OBITH BHITIONTHEHO, BAPHAHT OCYIICCTBICHHUS, TOKa3aHHBIA Ha QUr. 6,
MOJKET OBITh BHIOM3MEHEH, YTOOBI BKITIOYAThH JOMONHUTEIBHEIC TIepeKirouaTenu 55. Hampumep, B 0THOM Bapu-
aHTe OCYIIECTBIJICHUSI BTOPOH IepeKiodaTens 55 (mepeximodaTens 5S5b) MoxeT ObITh HMOAKIIOUEH ITOCIe0Ba-
TENBHO K maHelsM 10 COJHEYHBIX 3JEMEHTOB, Kak mokazaHo Ha ¢ur. 8. Tem He MeHee, Ooee YeM OJHMH Tepe-
KIFOUaTeNs 55 (T.e. mepekirovarenb S5a, 55b... 55n) Moxer ObITh MOAKIOYEH K maHedssM 10 COMHEYHBIX AJie-
MEHTOB Tipu HeoOxomumocTr. OOpamasch K Gur. 8, Mexay UCTOUHUKOM 50 HampsDKeHHUS W KaXIOW TpymImoin
naHesneld 10 COMHEYHBIX AJIEMEHTOB MOXKET OBITh 0OaBIeH MEPEKUIHON Tepekmodatens 72. Jlns ympomeHus
(UTYp M HCKITIOUUTENBHO C IENBI0 WIUTIOCTPAITUH, B3aUMOCBI3H MEXIY pa3IUnIHBIMU TOYKaMH Ha ¢ur. 8§ 06o-
3HaYeHbl OKAaWMIICHHBIMH MPONMCHBIMEA OykBamMu A u B, e A coenmunsietcs ¢ A, a B coegunsiercs ¢ B. Ilepe-
KHJTHOW TEePEKITIoYaTeh 72 MOXET MPEICTaBIATh COOOH OJHOTIONIOCHBIN, OJTHOTIO3UIIMOHHBIN (Ha JBa HAIpaB-
JIEHUS) TIepeKIodaTenb. B 4aCTHOCTH, MepeKUIHON MEPEKITIOUATENh 72 MOXKET coAepkaTh N BXOTHBIX TIOPTOB H
1 BexomHo# mopT. [lepekuaHOlN mepexiroyaTens 72 MOMONHUTEIBHO OMPEICNCT BKIFOUCHHOE COCTOSHHE U
BBIKITFOUCHHOE COCTOsTHHE. BO BKITIOUEHHOM cOCTOSTHHM Bce N BXOJHBIX TIOPTOB OJJHOBPEMEHHO ITOIKITFOYAI0TCS
K CMHCTBCHHOMY BBIXOJTHOMY MOPTY. B BHIKIIFOUCHHOM COCTOSTHHY HU OIWMH U3 BXOIHBIX MTOPTOB HE MMOAKITIOYA-
eTCsS K CIMHCTBEHHOMY BBIXOJHOMY MOPTY. [IepeKuaHON MepeKIovarenb 72 MOXKET ObITh aKTUBUPOBAH C IO-
MOIIBIO0 KOHTpOJUIepa 45 mepekiouaTessi, KOTOPBIH TaKkKe YIpaBIsieT epekioyaressiMa 55a, 55b u tak nanee.
Kak nokazaHo Ha ¢wur. 8, mepekuaHON mepekiroyarens 72 obecrneynBacT oOpaTHBIH AIIEKTPUUECKUN TyTh IS
nucTouHuka 50 HampsHKeHMsI, KOTaa epekioyaTesd S5a, S55b HaxoaaTCs B MepBOM TOJIOKEHUH (KaK OMUCAHO CO
ccpuTKOl Ha Qur. 4). [lepexnmaHol nepekoyaTeNs 72 akTUBUpYeTCs (MIEPEBOIUTCS BO BKIIOYCHHOE COCTOSIHHE),
KOTJ1a TIepeKIIIouaTeNd 55a, 55 moaAKIIoYaroTesl K HICTOYHUKY S0 HampspDKeHUS, | dJeKTpudeckoe moe 250 (moka-
3aHHOE Ha ¢QuT. 3) mogaercs Ha maHenu 10 COMHEYHBIX dJIeMEHTOB. [lepeKuIHOMN epeKovaTensb 72 1eaKTHBH-
pyercs (TepeBOAUTCS B BBIKIIOUEHHOE COCTOSIHWE), Koraa maHenu 10 COJHEYHBIX 3JIEMEHTOB O0ECIIeYHBAIOT
nUTaHue naBepTopa 31.

B mpenmouyTuTensHOM BapHaHTE OCYIICCTBICHHS OPTaH YIIPaBICHUS 45 MEepeKIItoYaTesst MOXKeT ObITh CHH-
XPOHHM3MPOBAH TaKMM 00pa30M, UTO MEepeKiIroUaTesid 55a, 55b 0MHOBPEMEHHO YCTAaHABIMBAIOTCS B MEPBOE IIO-
JIOXKCHUE W MOJAKIIOYAIOTCS K UCTOYHUKY S0 HANPsDKCHHS, B TO BpEMs KaK MEPEKUIHON MepeKIoUaTeNs 72 o-
HOBPEMCHHO aKTUBUPYETCS BO BKIIOUCHHOE COCTOSHHE. AHAJOTHMYHO 3TOMY KOHTpoJUIep 45 meperiIrouaTels
OJTHOBPEMCHHO YCTAaHABJIMBACT MEPEKIIOYaTenn S5a, 55b Bo BTOpoe MONOKEHUE M TaKXKE JCAKTUBHUPYET Iepe-
KAIHOH mepeKirouaTens 72 (IIepeBOIUT B BRIKIIOUEHHOE COCTOSHNE). B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS
YCTPOMCTBO XpaHEHUs dHEPTUH, Takoe Kak KoHaeHcaTop 41, karymka 42 WHIYKTUBHOCTH W/WIH aKKyMYJSITOP-
Has Oartapes 43, MOXET OBITH pa3MelIeHO mepea MHBepTOpoM 31, dToObl YMEHBIIUTH JIFOO0E Oclia0yieHne Ha-
NpsbKeHus, HabmoqaeMoe Ha HHBepTope 31, moka nepekirodarenu 55a, 55b HaXoAATCs B IEPBOM ITOJIOKCHUH.

Kaxk ob6cyxnanock co ccoutkoit Ha ¢ur. 4, cucrema 300 ynpaBlieHUs] COTHEYHBIMU JIEMEHTAMH TAK)Ke MO-
JKeT IT0JIaBaTh BHEITHEE HATIPSDKCHUE V app Ha TTAaHETH 10 CONHEYHBIX 3JIEMEHTOB, KOTOPBIE COSAUHSIIOTCS Tapa-
nenpHO. OOparasice k Gur. 9, Ooyiee 4YeM OJHUM HEPEKITI0YATENIeM 55 MOXKHO YIPaBIATh ¢ TOMOIIBIO KOHTPOJI-
nepa 45 nepexmouatens. B npeanodyrureasHOM BapUaHTE OCYILIECTBICHUS KaXAbli W3 MepekioyaTeneit 55a,
55b MoxeT OBITh CHHXPOHU3UPOBAH C MOMOIIBIO KOHTpOJUIepa 45 MepeKirouaTelis, ¥ OHH MOTYT OBITh OJHO-
BPEMEHHO IOJKIFOUYCHHBIMU M OTKJIIOUeHHBIMH. Kak u paHee ycTpOHCTBO XpaHEHUS YHEPTUU, TaKOC KaK KOH-
nencarop 41, karynika 42 MHIYKTHBHOCTH W/WJIN aKKyMYyJIsiTOpHast Oarapest 43, MOKeT OBITh pa3MeIeHo Iepe.
UHBEpTOpPOM 31, YTOOBI YMEHBUINTH JH000E OCIAOJICHUE HANpPSHKCHUS, HAOM0AaeMoe Ha WHBepTope 31, moka
nepexouarenn 55a, 55b HaxomsTCS B MIEpBOM TOJIOKEHUH. VICTIonb3ysl mepekiodarens 55, mpuBeIeHHbIA Ha
¢dur. 4, cucrema 300 ympaBieHHS CONHEYHBIMHU DJIEMEHTAMH MOXKET TaKXe T0J[aBaTh BHEIIHEE HaIpsDKCHUE
Vapp Ha maHenu 10 COMHEYHBIX 3JIEMEHTOB, KOTOPBIE COEIMHEHBI KaK IOCIEIOBAaTENFHO, TaK M MapalieIbHO
(mokazano Ha ¢ur. 2C). O6pamasics k ¢ur. 10, nBe nim 6osee manenu 10 cOMHEYHBIX IEMEHTOB MOKa3aHbI CO-
€MHEHHBIMH MOCJIEI0BATENbHO. 3aTeM MOCIEI0BATEIFHO COCMHEHHBIC MaHean 10 COTHEYHBIX 3JIEMEHTOB CO-
SAMHAIOTCS MEXIy co00# nmapammiensHo. KonmndectBo manenel 10 CONMHEYHBIX IEMEHTOB, KOTOPHIC COCIMHEHEI
MOCJIEIOBATENHHO U MAPAIUICIBHO, MOKET OBITh IIPH HEOOXOJMMOCTHY TIPEABAPUTEIHHO BHIOPAHO.

Kak nokazano Ha ¢ur. 10, OIUH WM HECKOJIBKO TEPEKITI0YaTeNeit 55 MOTYT OBITh UCIIONB30BaHBI IS 110-
Jauu aaeKkTpuaeckoro mois 250 (mokazanHoro Ha ¢wur. 3) Ha manenu 10 conHeyHbIX meMeHToB. Eciam ucnons-
3yeTcs 0oJee OHOTO MepeKiTroUares 55, manenu 10 COTHEYHBIX DJIIEMEHTOB MOTYT OBITH COCTMHEHBI, KaK MTOKa-
3aHo Ha ¢ur. 11. Obpamasce k ¢ur. 11, mocnenoBaTeNbHO COCAUHCHHBIC TTaHETH 10 COTHEYHBIX 3JCMEHTOB
COCNIMHSIOTCS TIapaJIEebHO, a 3aTeM B3aMMHO IMOAKIIOUAIOTCS K MepekiovarensM 55a, 55b. B npennoututens-
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HOM BapHaHTE OCYILIECTBICHHMS KOHTpoJulep 45 mepexiodaTelsi CHHXPOHM3UPYET Tepekirouarenn 55a, 55b,
OJTHOBPEMEHHO OTKJIIoYasi OT MHBepTopa 31. AHaJOTHYHBIM 00pa3oM KOHTpoJuIep 45 mepekitodarelis 0JHOBpe-
MEHHO TOJKIII0YaeT oba nepexmodarens 55a, 55b k ucrounnky 50 HanpsokeHUs. B HEKOTOPBIX BapHaHTax OCy-
MIECTBIICHUST YCTPONCTBO XpaHEHHS DHEPTHH, TaKoe Kak KoHmeHcaTop 41, karymka 42 WHIYKTUBHOCTH W/WIH
aKKyMyJsiTopHast 6atapest 43, MOXKET OBITh pa3MENIeHo Tepen WHBEPTOpoM 31, 4ToObI YMEHBIIHUTH JII000E OC-
nabieHue HanpspDKeHUs, HaOmogaeMoe Ha wHBepTope 31, moka mepekiodyareny 55a, 55b HaxomATcss B IEPBOM
MoJIoXKeHNHU. B emre omHoM BapmanTe ocymiecTBieHus cuctema 300 yrmpaBieHUs] COTHEYHBIMH AJIEMEHTaMH MO-
JKeT B3aMMOJICHCTBOBATh C MAHEISIMH COJHEYHBIX 3JIEMEHTOB, KaK IPABHIIO, HCIOIb3yEMBIMH 9acTO IPU yCTa-
HOBKax B >KHWJIBIX NMOMEIICHUAX, TAe Kaxaas u3 maneneil 10 COMHEUHBIX 3JEMEHTOB MOJKIIOYAETCS K CBOEMY
cobcTBeHHOMY MHBepTOpY 31 (mokazano Ha ¢ur. 2D). Obpamasice k ¢ur. 12A-B, nepeximoyarenp 55 Moxer
B3aUMO/ICHICTBOBATH C KaXXJOH MaHelbio 10 COTHEUHBIX AJIEMEHTOB HECKOJIBKUMU criocobamu. B ogHOM Bapuan-
TE OCYyIIECTBJICHHS Ha ¢ur. 12A mokazaHbl NeperytodaTesb 55, NCTOUHUK 50 HampspKeHUst ¥ KOHTposuiep 45
nepeKkiaroyaTens, BCTpoeHHbIH B nHBepTop 31. ITockonsky uHBepTOp 31, Kak npaBuio, MOAKIIOYAETCS K UCTOU-
HUKY IMHTaHWs, KOHACHCATOp 41 MOXET OBITh pa3MEIICH BHYTPH MHBEpTOpa 31. B kadecTBe albTepHATHBEI, KaK
nmokasaHo Ha ¢wur. 2D, HeckoJbKo naHenei 10 COTHEUHBIX AJIeMEHTOB, KaK MPaBHIIO, HCITOJIB3YIOTCS B KOMOMHA-
IIUH, U KaXaass COCIUHAETCS CO CBOMM COOCTBEHHBIM MHBEPTOpOM 31 Takmm oOpa3om, 9to KoHIeHcaTop 41 He
HCTIONB3YyeTCs. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS KaXIblid HHBEPTOp 31 paboTaeT HE3aBHCHMO OT BCEX
OCTaJNBHBIX HHBEPTOPOB 31 TakuM 00pa3oM, 4TO MEepEKIIoYaTeNh 55 He CHHXPOHU3UPYETCS MEXTy MHBEPTOpa-
MH 31. COOTBETCTBEHHO, MTHOBEHHOE POTIaJaHNEe SHEPTHH Ha BEIOPAHHOW MaHEIH COJHEYHBIX 3JIEMEHTOB 3a-
METHO HE BJIMAET Ha Ka4eCTBO SHEPTHM OT HECKOJBKUX MaHesed 10 COTHEYHBIX AIIEMEHTOB M WHBEPTOpOB 31.
BapuanT ocymiecTBieHus], NOKa3aHHBIA Ha ur. 12A, MoxeT ObITh MPEUMYIIECTBEHHO HAIleJIeH Ha JI000i Ho-
BBl BBOJI B JI€WiCTBHME MAHENIM COJHEYHBIX AJIEMEHTOB. B anbTepHaTUBHOM BapUaHTE OCYILECTBICHHS CO CChLI-
Koii Ha ¢ur. 12B kaxnas napa nanenu 10 colHEYHBIX 3JIEMEHTOB M HHBEpTOpa 31 MOXET cozmepkaTh CBOH co0-
CTBEHHBIN mepekmouaTens 55a-55n. Kaxaplil nepexmouaTens 55 NOAKIIOUAETCA K LEHTPAIBHOMY MEPEKIII0Ya-
Teno 46, KOTOPBIN yIpaBiIseTcs KOHTPOIIEPOM 72 MepeKoyarens, U UICTOUHUKY 50 HapsKeHHUS.

LentpansHBIl mepexiodaTenas 46 MOXKET MpeIycMaTpUBaTh OAHOBPEMEHHO B BBIXOJA IS KaXIOil ma-
Henm 10 CONTHEYHBIX JIEMEHTOB, KKJOTO Mepekiaodarels 55 u xkaxmaoro uaBepropa 31. [lepBeiii BEIXOA IIEH-
TpaJIbHOTO Tiepexmrouaresst 46 conepkut Al, Bl... N1 u akTUBHpYyeT KaKIIbIi MepeKIItouaTeNb 55 B IepBoe IMo-
JIO’)KEHHUE, KaK OMMCAHO CO CChUIKOW Ha (ur. 4. BHemHee HanpspkeHUE V zpp TIOJACTCS OT UCTOYHUKA 50 Hampsi-
JKEHUS Yepe3 BTOPOU BBIXOJ] IEHTPAILHOTO TepekitodaTens 46, KoTopbii conepxut A2, B2...N2. Kontposep
72 mepekIovaTels akTUBUPYET BBIOPAHHBIN MTEpEeKITIoUaTeh 55, 0 OJHOMY 3a pa3, yepe3 MEeHTPATLHBIA Tiepe-
KITItoyaTelb 46 U noJlaeT BHEIIHEE HANIPSDKEHUE V App OT UCTOUHUKA 50 HaIpsKEHUS MOCIIEIOBATENBHO K KaXI0H
nape maHenu 10 comHeuHBIX dJIeMeHTOB U nHBepTopa 31. Tak kak K03 (HUIIUCHT 3amoHEHHS KaXKI0TO OT/ICIb-
HOro Tepekyouatesst 55 sBiseTcs HU3KAM, Kak MpaBuio, MeHee yeM 2%, KOHTposuiep 72 mepekitodarens
VIpaBIISET ¥ MPUBOIMT B ACHCTBHE OOJBIIOE KOJMIECTBO MepeKirouaTeeii 55, maneneit 10 COMTHEYHBIX AIIEMEH-
TOB ¥ MHBEePTOPOB 31. [1o MaHHOMY BapHaHTY OCYILCCTBIICHUS HET OTPAHWICHUHN, KOTOPBIC OBI MPEMATCTBOBAIH
KOHTpOJUIEpY 72 mepeKiIouaTess NepeKiIovaTh U MOAKII0YaTh HCTOYHUK 50 HanpsHKeHUsl K HECKOJIbKUM MaHe-
7siM 10 COTHEYHBIX 3JIEMEHTOB, TOKA HAIMPsDKEHHE, oJaBaeMoe Ha KaXKIylo MaHesb, 6onbme V. B anpTepHa-
THBHOM BapHaHTE MOXET OBITh J00aBiIeHO OoJiee OTHOTO KOHTpoJuIepa 72 MEepeKITIoYaTeNs, IPH dTOM KaXKIbIid
KOHTpOJUIep 72 mepeKirodaTelss OTBEYaeT 3a MPEABAPUTEIHHO 3alaHHOE KONM4YecTBO maHened 10 comHedHbIX
a1eMeHTOB. Kax b1t KoHTposuiep 72 mepekiodaTelss MOKeT paboTaTh HE3aBUCHMO.

Kak y»xe roBopuiIoChk BhIIIE CO CChUIKOW Ha Qur. 5, cuctema 300 ynpaBieHHsS COJHEYHBIMH DJIEMEHTAMHU
MOJKET TaKXKe TOJaBaTh BHEIIHEE HANPsDKEHUE V zpp Ha (poTOANMEKTpHYECKOE yeTpoiicTBO 200 ¢ MOMOIIBIO TeHe-
paropa 60 HUMITyJIbCOB HANpPsDKEHMS JUIA Psifa KOHCTPYKIMH maHenel 10 conHeuHbIX a1eMeHToB. OOparmasich K
¢wur. 13, cxema 60 rerepaTopa UMIYJIECOB HAIPSHKCHUS MOJKIIIOYAETCS K MaHeNsiM 10 COJTHEYHBIX 3JIEMEHTOB,
COEMHEHHBIM NocnenoBarenbHo. Kak yxke roBOpHIOCH BBILIE, 1O TE€X MOP MOKa HEPaBEHCTBO B ypaBHEHUU 1
YIIOBJIETBOPSIETCS, TeHepaTop 60 UMITYIbCOB HaIpsDKEHUs paboTaeT, Kak mokasaHo Ha ¢wur. 14. Ha dwur. 14 mo-
Ka3aHO BHEILHEE HAIPSKEHHE V app B 3aBUCUMOCTH OT HANPSDKEHUS Ha KaXAOHW MOCIENYIOEeN Mocie10BaTellb-
HO coenMHEHHOW maHenu 10 CONHEYHBIX 2JIEMEHTOB (M3MEPEHHOE MEXKIY Y3JIOM A U Kaaou manensio 10 coi-
HEYHBIX 2yieMeHTOoB B y3nmax B, C... N). Kak mokazano na ¢wur. 14, HanpsbkeHne Ha Kaxxaon manenu 10 comHed-
HBIX 3JIEMEHTOB YBEIMYHMBACT BBHIXOJHOE HampspkeHHe maHenu 10 comHeuHBIX 31eMmeHToB. Hampumep, kaxnmas
naHenb 10 CONHEYHBIX 3JEMEHTOB BHIPAOATHIBACT HANPSIKCHHE, PaBHOE MPUOIM3UTEIBHO ABAIIATH YETHIPEM
BOJIBTaM, ¥ HalpsDKeHHE, M3MEPEHHOE Ha JIF000H manenu 10 CONHEYHBIX AJIEMEHTOB (MEXIY y3JIOM A H y3JI0M
B, C... N) cocraBusier mpudnusutensHo kx24 B, rae k - komuuecTBo manene#t 10 coJIHEUHBIX 37IEMEHTOB, Ha KO-
TOPBIX M3MepsieTcs HampspkeHue. Eciam HepaBEeHCTBO ypaBHEHHS | HE MOXKeT OBITh YIOBIETBOPEHO, BapHaHT
OCYILICCTBIICHUS, TIOKa3aHHBIA Ha (Qur. 13, MOXeT OBITh BHIIOM3MEHEH, YTOOBI COJCPIKATEH TOTIOIHUTEIBHEIC Te-
HepaTopsl 60 UMITYJIbCOB HANIPSKEHUSL.

Co ccpuIKOit Ha ¢ur. 5, 4T0ObI 00ECIIeYNTh MaKCUMaIbHYIO HANPSDKEHHOCTD dJIeKTpuieckoro nous 250 Ha
KOMIUIEKTE COJHEUHbIX 35ieMeHToB 100 wiu nanesneit 10 conHeuHsIx 35eMeHToB, cucteMa 300 ynpaBieHus: co-
HCYHBIMH DJICMCHTAMH YYHUTHIBACT HANPSDKEHUE MOCTOSHHOTO TOKA, BBIPA0ATHIBACMOE CAMOCTOSTEIBHO KaXKIBIM
U3 cosHeuHbIX AeMeHToB 100 mnu nanenedt 10 COMHEYHBIX JEMEHTOB. B OolHOM BapuaHTe OCYLIECTBIICHUS
cXeMa IMOBBIIIEHUS HANPsDKEHUs, Takas Kak cxema 90 TOBBIIAOIIEro HHXEeKTopa (TIoka3aHa Ha ¢ur. 18), Moxker
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OBITB HCIIOJIb30BaHa C TeHepaTopoM 60 NMITYJIbCOB HANPSDKEHHMS JUTS HAJIOXKEHHSI UMITYJIbca HAIPSDKEHHSI TOBEPX
COOCTBEHHOT'O HANpPSDKEHMS MIOCTOSHHOTO TOKa rnaHesed 10 CONHEYHBIX 3JIEMEHTOB. DTO HAIOKEHHE UMITYJIbCA
HaNpsDKeHUS OoT reHepaTtopa 60 MMITYyJICOB HAIPSDKCHUS MOBEPX HAMPSKCHHS ITOCTOSHHOTO TOKA, BBIpAaOAaThI-
BaeMOro maHesssMH 10 CONHEYHBIX 3JI€MEHTOB, MOXKET OBITh BBIIOJIHEHO ITyTeM CO3JaHHWA OTPHUIATEIHHOTO
OTIOPHOTO YPOBHS I MHXKEKTHPYEMOTO MMITYJICHOTO CHTHAJIa BEICOKOTO HAIIPSDKEHUS, KOTOPBIH paBeH MOJIO-
JKUTEIILHOMY HATIPSKSHHUIO TTOCTOSTHHOTO TOKA, MoiaBaeMoMy maHelsiMu 10 coHedHbIX 25eMenToB. Obpaiasch
K ¢ur. 18, cxema 90 MOBHINIAIOIIETO HHKEKTOPA COACPKHUT KOHIeHCATOp 91, paboTaromuii COBMECTHO € KaTyIII-
KO 92 MHIYKTUBHOCTH, TIO3BOJIIET KOHEHCATOPY 91 ymep kuBaTh 3apsij, paBHbBIN HANPSHKEHUIO, TI0JaBAEMOMY
na”essiMu 10 conneunsix snemeHToB. Konaencarop 91 u katymka 92 MHAYKTUBHOCTH CO3[1al0T MOBBILICHHBIN
OTPHIATENIFHBIN OTIOPHBIN YPOBEHB ISl HHKEKTHPYEMOTO UMITYJILCHOTO CUTHAJIa BHICOKOTO HAINPSDKEHUS, KOTO-
PpBIH OAKITIOYAeTCs K reHepaTopy 60 UMIyIbCOB HaNpsKEHUS uepe3 KoHAeHcaTopsl 94 u 95. IonoxuTensHbIi
OTIOPHBINA ypOBEHb OT renepaTopa 60 UMITYJIbCOB HANPSDKEHHS MOAKIIIOYAeTCsl Yepe3 1o 93, KoTopblid odecrie-
YHMBAaeT 3aIUTY OT OOPATHOTO CMEIIECHHS sl JIJMHUM TOJIOKUTEIFHOTO HANpPSDKEHMS, MOJKIIIOYEHHON K MHTEep-
(eiicy, KOTOPBIH MOAKIIOYAETCS K MaHeNsiM 10 COTHEYHBIX 3JIEMEHTOB, M MHTEp(EHc KOTOPBIX MOIKIIOYAETCS K
naBepTOopy 31. C menpio obecredeHus] BEICOKOYaCTOTHOW M30JIAIINN, YTOOBI HMITYJIbCHI HAITPSDKEHUS OT TeHepa-
Topa 60 UMITYTHLCOB HAINPSHKCHHS HE 3aKOPAdMBaIIUCh dyepe3 UHBEPTOP 31, U ¢ MENbI0 TOMOJHUTEILHOTO 00ec-
MEYEHUS BBICOKOYACTOTHOM M30JIIIUU MEXIY APYTUMH HMaHeIsiMA 10 COMTHEUHBIX 3JIEMEHTOB, ITOIKIIOYCHHBIMU
MeX Iy cxeMoit 90 TOBBITIAIOIIET0 HHXEKTOPA M HHBEPTOPOM 3 1, KaTyIIKH UHAYKTUBHOCTH 96 1 97 MOTYT OBITh
pasMeleHsl TOoCIeI0OBaTeIbHO MEeXTy WHBEpTOpoM 31 M TreHepatopoM 60 HWMITYJIbCOB HANPSDKEHUS, YTOOBI
00eCTIeYnTh BEICOKOYACTOTHBIA IPOCCENH IS JIIOOBIX BHICOKOBOJIBTHBIX MMITYJIECOB. KaTyIIKi MHIYKTHBHOCTH
96 u 97 ocnabnsror M000H MMIYJIBC HANPSKEHUsI OT reHepaTopa 60 MMITYJIbCOB HAIPSHKEHUS, MPOXOISIINHA
Yyepe3 HUX, U M30JUPYIOT TeHeparop 60 MMIyJILCOB HAIPSHKEHUS] OT OCTAIBLHOM YacTH CXEMbI B HalpaBJICHUU
uaBepropa 31. Kak nokazaHo Ha ¢wur. 18, kaTymka 92 HHAYKTHBHOCTH 00ECIIEYMBACT 3aAIIUTY BBICOKOTO peax-
THUBHOTO CONPOTHBICHUS U WHXXEKTHPYEMOTO HMITYJIbCHOTO CHTHAJIa BBICOKOTO HANpPSDKCHHMS, yIEpIKHUBast
CHTHaJ OT 00paTHOM noxaun B KoHaeHcatop 91. B pesynprare HHXEKTHPYEMBIH HMITYJILCHBI CHTHAJI BEICOKOTO
HaNpsDKEHUST HAXOOUTCS TOBEPX HAIPSDKEHHS ITOCTOSTHHOTO TOKA, MOJaBaeMoro maHemssMu 10 comHEeYHBIX 3iie-
MEHTOB, MOBHIIIACTCA M CHANACT C HAIPSHKCHHUEM MTOCTOSTHHOTO TOKa, TEM CaMBbIM 00ecriednBasi MaKCHMAaIbHBIN
WUMITYJIbC HANPSHKEHUS.

B mpenmouytnTensHOM BapHaHTE OCYIISCTBICHHS cxema 90 IOBBIIAIONIETO HHXEKTOPAa MOXKET OBITH
BCTPOCHA KaK JacTh WHTepdeiica MeX Iy KaXIbIM TeHepaTopoM 60 UMITyIbCOB HAMPSDKEHHS U PAIOM IaHelen
10 comHEYHBIX 1EeMEHTOB. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS MOXKET OBITh HCIIOIB30BaHO O0Jiee 0THOTO
reHepaTopa 60 UMITyJIbCOB HaNpsDKEHHS IS TIPEJBAPUTENILHO 3alaHHOTO KoJimdecTBa raHened 10 comHeYHBIX
9JIEMEHTOB, KaK MoKa3zaHo Ha ¢ur. 15A. O6pamasick k ¢ur. 15A, manenu 10 cOTHEYHBIX 3JIEMEHTOB PacIoo-
JKEHBI KaK ITOCJIEJ0BATEIbHO, TaK U Mapajie]IbHO M B3aMMHO MOKIIOYAIOTCS K reHepatopaM 60 UMITyIbCOB Ha-
npsbkeHus. Kakaplii reneparop 60 MMITyJIbCOB HalpsDKEHUs] OTBEeYaeT 3a k maHenel M B3aMMHO TOJAKIIIOYECH K
uHBepTOpy 31. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS MOJOOHO CHCTEME IEPEKIIOUCHNUS], paHee OMHCAaHHOM
Ha ¢ur. 6 u ¢ur. 8-11, MoxKeT OBITH CHHXPOHU3UPOBAHO UCIIOIB30BaHKUE OoJiee OHOTO TeHeparopa 60 UMIyIb-
COB HampspKeHHs. TeM He MeHee B BapHaHTE OCYIIECTBICHUS, TIOKa3aHHOM Ha ¢ur. 15A, ncnonp3oBanue 6oiee
onHOTO TeHeparopa 60 UMITYIbCOB HANPSDKEHUS IPEATIOYTUTENIHHO HE TPEOYeT CHHXPOHM3AINHI MEXAY Pa3ind-
HBIMH TeHepaTopamu 60 UMIyJIbCOB HampspKeHHS. [I0CKOIBKY MMITyJIBC HANPSDKEHHUS OT KaXIOTo TreHepaTopa
60 UMITYITbCOB HAIPSDKEHHS SIBIIICTCS JIOKATBHBIM IS KOMITICKTA rmaHesieil 10 COMHEeYHBIX JIEMEHTOB, KOTOPHIE
COEIMHEHBI MEeXIy c0o00ii, moJada UMITyJIbca HANPSDKEHUS HE BIMSET HAa BBEIXOIHYIO MOITHOCTH WHBepTopa 31.
Jpyroii BapnaHT OCYIIECTBICHHUS HECKOJIBKUX T€HEPaTOPOB MMITYJIbCOB HampspKeHUs Uil maHened 10 comned-
HBIX 3JICMEHTOB, COCIMHEHHBIX IMOCIICAOBATEIIHLHO, TOKa3aH Ha ¢ur. 15B. Obparmasce k ¢ur. 15B, rereparop 60
MMITYJIbCOB HAIPSDKEHHS MOKIII0YACTCs K Kk 10 maHeny 10 COJTHEYHBIX 2JIEMEHTOB Yepe3 MOCIIeI0BaTEeIbHbIH
nepexmoydarens 70. [locnenoBarenpHblid nepexiovarens 70 MOeT coxep:kaTh N BBIXOJIHBIX MOPTOB IS CO-
ennHenus k maneneii 10 coqHEUHBIX 2JIEMEHTOB, KaK MTOKa3aHo Ha ¢ur. 15B. B BapuaHTe ocyIiecTBieHus, NOKa-
3aHHOM Ha ¢ur. 15B, i ynpouenust Guryp M MCKIIOUUTEIBHO C LENbI0 WILTIOCTPAIMH, B3aUMOCBSI3H MEXIY
Pa3TUYHBIMHU TOYKaMH B IIETTH 0003Ha4YeHBI 3ariIaBHBIMU OykBamu Al u B1, ipu aToMm Al moakmrodaercs k Al, a
B1 noaxirouaercs k Bl u tak nanee.

[TocenoBarenbHBIN MIepekoyaTens 70 COOEPKUT OJWH BXOAHOHN MOPT, MOJAKIIIOUEHHBIA K TeHepaTopy 60
HUMITYJIbCOB HamnpspKeHHs. N BBIXOTHBIX ITOPTOB ITOCIEIOBATEIBHOTO mepeximodaress 70 MoaKITIo4aoT TeHepa-
Top 60 UMITYITECOB HaNpsDKEHUS K K manensMm 10 B KOHKpETHBI MOMEHT BpeMeHHU. B oHOM mpumepe mocieno-
BaTeNbHBIN Mepekiovarens 70 moakmodaeT reaeparop 60 UMITYJIbCOB HANPSKEHHS K BBIXOIHBIM TIopTaM Al u
A2. T'eneparop 60 UMITYyJIECOB HANpPsDKEHUS MOJACT BHEIIHEE HAMpsDKEHUE Vapp Ha k maHenel 1 COMHEYHBIX
sneMeHTOB. [locnenoBarenbHblil nepekatodatens 70 oTkiIouaeT reHepaTop 60 UMIYJIbCOB HANpPSDKEHUS! OT BbI-
x070B Al u A2 u nmoxkmrouaeT reHepaTop 60 MMNynabcoB HampsbkeHUs K BeixofgaMm Bl u B2. Ipu axtuBamuu
reHepaTopa 60 UMIyJIbCOB HANPSDKEHHS [TOJAETCS UMITYJILC HAPSDKEHUST V opp Ha k TTaHeNel B BETBH COETMHEH-
HBIX TI0CJIe/IOBaTeNbHO NaHened 10 COMHEYHBIX IEMEHTOB. AHAJIOTHYHBIM 00pa3oM IOCie0BaTeIbHBIN Mepe-
Kiroyarens 70 MUKINYECKH NOBTOPSET MoJady MMITyJbca HAaNpsDKEHHS Vapp Y€pE3 Bce MOPTHI Ha k maHenei B
KOHKpPETHBIHT MOMEHT BpeMeHH. [locne Toro, kak Ha Bce n maHeneil 10 CONHEYHBIX 3JIEMEHTOB, COSIWHEHHBIX
MOCJIEI0BATENBHO, OBLI IMOIaH UMIYJIbC HANPSDKEHUS V app, TOCTICIOBATENBHBIA NepeKimouaTens 70 moaximoga-
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ercs K BeiBogaM Al m A2 u npouecc noropsiercs. TakuM 00pa3oMm, JUist MOAAYH UMITYJIECOB HANpPSDKEHUS V opp
Ha OoJbIIOe KOJNMYEcTBO MaHened 10 COJMHEYHBIX 3JIEMEHTOB MOXET OBITH HCIIOIB30BaH OJHWH reHepatop 60
UMITYTbCOB HanpspkeHuUs. [1ocKompKy KO3 (HUIMEHT 3aNI0THEHUS UMITYIIbCa HAPSDKEHUS SBISIETCS HU3KUM, Kak
npaBuiIo MeHee 2%, oauH reaeparop 60 IMITYTECOB HAIPSKEHUS MOXET YIPABIIATh HECKONIBKUMHU HaHesiMu 10
COJTHEYHBIX HJIEMEHTOB.

O6pamasice k ¢ur. 16, rerepaTop 60 UMITyILCOB HANPSHKCHUS B3aMMOJICHCTBYeET ¢ maHemsMu 10 comHed-
HBIX 3JIEMEHTOB, COSIMHEHHBIMU KaK TIOCJIEOBATEIFHO, TaK ¥ apalljIeIbHO, CIOCOOOM, PACCMOTPECHHBIM BEIIIIE
co ccputkord Ha ¢ur. 2C. T'eneparop 60 UMITyTHLCOB HANPSKEHUS MOAKIIOYaeTcs K 2K manemsiM 10 COTHEUHBIX
2JIEMEHTOB M MHBEpPTOpY 31. B GONBIIMHCTBE CIy4aeB BENIMYHMHA MTOCICIOBATEIBHOTO U MAPALICIEHOTO COMPO-
tuBNeHui (>>1 MOM), BcTpedaromasics B O0JbITHHCTBE TTaHesei 10 COTHEUHbIX AIIEMEHTOB, TIO3BOJISIET TeHEpa-
Topy 60 UMIYJIBCOB HANPSKCHUS B3aUMOJCHCTBOBATH C OOJIBIIMM KOJMYCCTBOM maHeseid 10 CONHEYHBIX 3ie-
meHToB. Ha ¢ur. 17A n 17B noka3zan reaepatop 60 UMITyJIbCOB HAIIPSKEHUSI, B3aUMOACHCTBYIOIIMH C THIIOBOH
naHenbio 10 COMHEYHBIX 3JICMEHTOB, YCTAHABIMBACMOM B JKWIIBIX TIOMEIICHHUSIX. B 0THOM BapuaHTE OCYIIECTB-
nenust, oopaiasics K ¢ur. 17A, reneparop 60 UMITyIbCOB HaNPSHKEHHST BCTPOSH B MHBEPTOP 3 1, MOAKITIOUSHHBIH
Ha naHenu 10 COMTHEYHBIX AIEMEHTOB.

Ha ¢wur. 17B mokazan ambTepHATUBHBIN BapHaHT OCYIIESCTBICHHS ISl B3aUMOJICHCTBHUS C THIIOBOH ITaHe-
7mpi0 10 CONHEYHBIX AJIEMEHTOB, YCTaHABIMBAEMOW B JKWJIBIX HMOMEIICHUSIX, W BKIIOYAET KXyl maHensb 10
COJTHEYHBIX 3JEMEHTOB M MHBEpTOp 31, MOIKIIOYaeMble dYepe3 MOCIeNoBaTeNbHBIN MepekirodaTens 70 K IeH-
TpaJIbHOMY TeHepaTopy 60 UMITyIbcoB HanpsikeHus. LleHTpanbHbIii reHepaTtop 60 UMITYIbCOB HATPSHKEHHS TTO-
JaeT UMIYJIbC HANPSDKCHUS Vapp U€peE3 IMOCICAOBATEIBHBIN NepekmodaTens 70 mociegoBaTeIbHO Ha KaXKIYIO
n3 maHenel 10 comHedHbIX 3yeMeHTOB. [TocnenoBarenpHBIN Nepekmodatent 70, mpuBeneHHbIA Ha ¢ur. 17b,
MokasaH B Buje nepexmouaternss Nx 1. [TocienoBarensHblid nepeximodatensb 70 UMeeT OJWH BXOJHOM MOPT, KO-
TOPBIN MOIKITIOYAETCS K TeHepaTopy 60 MMIyIbCOB HaNpsKEHUS, U N BBIXOJIHBIX MOPTOB, KOTOPBIE TTOAKIIIOYA-
FOTCS K KaXJI0W OTAeTbHOM maHenu 10 COMHEUHBIX 3JICMEHTOB, KaK Mmoka3aHo Ha ¢ur. 17b. [locnenoBaTeapHbIH
nepexiarodatens 70 moouepeqHo MOAKIoYaeT reHeparop 60 UMITyIbCOB HampsDKEHUs K Kaxkaol manenu 10. B
OJTHOM TIpUMEpE MOCICIOBATEIBHBIN Tepektouarens 70 MoAKIToYaeT reHepatop 60 UMITYIbCOB HATIPSIKCHUS K
BbIXOAHBIM nopTaM Al u A2. Ilpu aktuBanuu reHepaTop 60 UMITyIbCOB HANpPsDKEHHS MOJAET UMITYJILC HAMps-
JKeHHS V zpp Ha BHIOPaHHYIO MaHedb 10 CONHEYHBIX IJIEMEHTOB, COCTUHEHHYIO C MMOCICIOBATEIBHBIM TIEPEKITIO-
gateneM 70. 3areM mociieaoBaTeNbHBIN NepektodaTens 70 oTKI0OYaeT reHepaTop 60 UMITYJIbCOB HAIPSHKCHUS
OT BBIXOJIHBIX MOPTOB Al U A2 n moakirodaeT reHepatop 60 UMIyIHCOB HANPSHKEHUS K BHIXOJHBIM TopTam Bl
u B2. Omsrh ke npu akTUBAIUH reHepatop 60 UMITYJIHCOB HANPSDKEHUS IMOAAeT UMITYIIhC HANIPSDKEHUS V zpp HA
IpyTyIo BEIOpaHHYIO naHe b 10 CONHEUHBIX AIIEMEHTOB, COCIMHEHHYIO C MOCIEI0BATEIbHBIM IIePEeKIIoYaTeIeM
70. TTomoGHBIM 00pa30M TOCIIENOBATENBHBIN MTepeKodaTensb 70 MUKIMISCKH TOBTOPSET MOAady UMITyJIbca Ha-
TPSOKEHAS V app Y€PE3 BCE aKTHBHEIC MIOPTHI HA BRIOPAaHHYIO MaHeNb |0 COTHEYHBIX AIIEMEHTOB B OTIPeIeIeHHBIN
MoMeHT BpeMeHH. [Tocie Toro, kak Ha Bce n maHeneld 10 COTHEYHBIX 3JIEMEHTOB OBLT IMOJIaH UMITYJIEC HATIPSIKe-
HUSL V zpp, TIOCIIEOBATEIbHBINA NepekitoyaTesib 70 BHOBb MOJKIIOYAETCS K BHIXOAHBIM nopTam Al u A2 u mpo-
necc moBTopsiercs. Takum 00pa3oM, I MOJAa4YX UMITYJIECOB HAIIPSDKEHUS V opp HA OONBIIOE KOJTHMYCSCTBO MaHE-
nei 10 COMTHEYHBIX 3JIEMEHTOB MOKET OBITH UCTIONIB30BaH OJIMH reHeparop 60 UMITyIbCOB HampsoKeHus. Tak Kak
KO3 (PHUIIUECHT 3aI0THECHIS HMITYJIECOB HATIPSKCHHUS SBISICTCS OYCHb HU3KUM, KaK MpaBWIIO, MeHee 2%, eIUHCT-
BEHHBIN TeHepaTop 60 UMITYJIECOB HAIPSKEHUSI MOXKET YIIPABIATH OONBIINM KOJIHYECTBOM maHenei 10 comneu-
HBIX JIEMEHTOB ¥ HHBEPTOPOB 31.

[To manHOMY BapHaHTY OCYIIECTBICHHS HET OrpaHMYCHHH, KOTOPbIC OB MPEMITCTBOBAIN IICHTPAIHEHOMY
TeHepaTopy HWMITYIHCOB BBICOKOT'O HANIPSDKEHHS MEPEKIIoYaTh UMITYJIbC HANpPSDKEHHS Ha HECKOJBKO MaHemeH
COJTHEYHBIX 3JIEMEHTOB OJHOBPEMEHHO, TIOKa HANpPsKEHHE, IT0IaBacMOe Ha KaKIYI0 TaHelb, Oonbiie Vy,,. Ha-
pSAAy € T€M, YTO CYIIECTBYET BapHaHT NMPUMEHEHHS MEePeKIIoYaTelNsl HMITyIbCa BEICOKOTO HANPSDKEHUS I He-
CKONBKUX maHened 10 COJTHEYHBIX AJIEMEHTOB OJHOBPEMEHHO, MPEIANOYTUTCIBHBINA BapHAaHT OCYIICCTBICHUS
COJICPXKHUT OJUH TeHepaTop 60 MMIYIbCOB HANPSHKEHUS I MEPEKIIOUCHUS MEXAY MaHedsMu 10 COTHEYHBIX
JJIEMEHTOB, HallpUMEP, COCAMHECHHBIMH MOCIICI0BATEIbHO. B ciydae, koraa koimvecTBo maHeneit 10 comHeuHbIX
JJIEMEHTOB CTAaHOBUTCS OOJIBINIE, MOTYT OBITH JOOABIICHEI IOMOIHUTEIBHEIC TeHEPATOPHI 60 MMITYyJILCOB HAMPSI-
JKCHHS M TIOCIIeIOBAaTEIbHEIC Nepekiouatenu 70, mpu 3TOM Kaxablii TeHepartop 60 MMIYIbCOB HAMPSHKCHHS
OTBeYaeT 3a psix nanenei 10 COTHEUHBIX HIEMEHTOB.

OmnmcaHHBIC BapUAHTHI OCYIICCTBICHUS JOMYCKAIOT pa3IMdHbIe MOAU(PHUKAINN U aJbTepHATUBHBIC (POPMEI,
M UX KOHKPETHBIC NPHMEPH OBUIM MOKa3aHBl B KauecTBE MpUMepa Ha TpapuyecKnx MaTepHaliaX W IMOAPOOHO
OTIMCaHbl B JAHHOW 3asBKe. TeM He MEHee ClieAyeT IMOHHMAaTh, YTO ONHMCAHHBIC BapHaHTHI OCYIIECTBICHUS HE
JIOJDKHBI OBITH OTPaHMYEHBI KOHKPETHBIMH (DOpMaMH MM PACKPBITHIMU CIIOCOOaMH, HO, HA0OOPOT, HACTOSIIIEE
n300peTeHne 0XBaTHIBACT BCEe MOAM(HUKAINH, SKBUBAJICHTHI U aJIbTEPHATUBHBIC BAPUAHTEI.

DOOPMYVYIJIA N30BPETEHUA

1. Cnoco6 moBblmeHHsT KO HUINEHTa MOJE3HOTO JNEHCTBHS (DOTOIIEKTPUIECKOTO YCTPOWCTBA, BKIIIO-
Yarouui B ceOs mark, Ha KOTOPBIX
MOJAI0T HEPBYIO COCTABIISIONIYI0 CHI'HAJIa HANPSDKCHUS, COAEPIKAIIYI0O OAWH HIM HECKOJIBKO HUMITYIbCOB
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HAINPSDKCHUS C TTOJIOKUTEIFHON BEIMYMHOM, HA BRIOpAaHHOE (POTOITCKTPHUUSCKOE YCTPOHUCTBO, IIPU 3TOM IIEPBYIO
COCTABIISIIONIYIO0 HAKIIAJBIBAIOT HA BBIXOJHOC HAMPSIKCHHE, BEIPA0ATHIBAEMOE BHIOPAHHBIM (DOTORIICKTPUICCKAM
YCTPOHCTBOM, W TIEpBasi COCTABIIAIONIAs CII0OCOOHA TEHEPHPOBATH JCKTPUUECKOE MOJE IS YIIYULICHNS BBIXOA-
HOW MOIITHOCTH W/FJTH BBIXOJHOTO TOKA, BEIPAOaTHIBAEMBIX BEIOPAHHBIM (POTOIIEKTPHUECKUM YCTPOHCTBOM; 1

MOJTAIOT BTOPYIO COCTAaBIIAIONIYIO0 CHTHAJA HANPSHKEHHUS Ha BHIOpaHHOE (DOTORIEKTPUIECKOE YCTPOICTBO,
IpU9IEM BTOpAsi COCTABIISIONIAS COACPIKUT IUKJII OTKITIOUCHHS MEXy COCETHUMH TTEPBHIMHU COCTABIISIOIIAMH.

2. Crioco6 1o 1.1, JOTOHHUTENHHO BKIIOYAIOIIANA B ceOsl Iar, Ha KOTOPOM YIPABJISIOT BEITUIHMHON WM-
MyJBCOB HAIPSDKEHUS, YaCTOTONH MMITYJILCOB HAIIPSDKEHS, JIHTEIBHOCTHIO UMITYJIBCOB HATIPSDKEHUS W/ KO-
3(h(HUIIEHTOM 3aTI0JTHEHUS UMITYJIHCOB HAIIPSDKCHUS JJI YBEIMYCHUS BBIXOJIHON MOITHOCTH W/VITH BBIXOJIHOTO
TOKa, BEIPA0aTHIBAEMBIX BEIOPAHHBIM (DOTOIICKTPUICCKAM YCTPOHCTBOM.

3. Cnoco6 no 1.1 nian 2, B KOTOPOM MMITYJIECHI HAPSDKEHHSI UMEIOT BeJIMYUHY B quana3oHe ot 100 mo 500
B, quama3oH 4acTOT ¢ HEHTPAIBLHBIM 3HaUYCHHEM OK0JI0 20 MKC, JUTHTENFHOCT B quamazoHe oT 10 mo 2000 He
w/unu ko3¢ puuneHtT 3amnoyHeHus B auanazone ot 0,1 mo 10%.

4. Crioco6 1mo mro00My M3 TPEIBIAYIINX TyHKTOB, B KOTOPOM yKa3aHHAs IoJadya MEepPBOU COCTABIAIONICH
BKITIIOYAET B ce0s Moavy MepBOil COCTABIIONICH HA MHOXKECTBO (POTOIIEKTPHUUECKUX YCTPOMCTB, MPUIEM yKa-
3aHHAS T0/Iavya MEePBOY COCTABIIAIONIEH BKIIOYAET B ceOs M0aady BTOPOM COCTABIIAIONICH HA MHOXKECTBO (OTO-
3JIEKTPUYECKUX YCTPOUCTB.

5. Crioco6 1o 1m.4, B KOTOPOM YKa3aHHas ToJlava MEePBOM COCTaBISIONIEH Ha MHOKECTBO (DOTOIIEKTpHUIE-
CKHX YCTPOWCTB BKIIFOYAeT B ceOs OJHOBPEMEHHYIO TOJIady MEPBOM COCTABILIONIEH IO MEHBIIIEH Mepe Ha JBa
(hOTORNIEKTPUIECKUX YCTPOHCTBA U3 MHOXKECTBA (POTOIIEKTPHUUECKUX YCTPOICTB.

6. Crioco6 mo m.4 wiu 5, B KOTOPOM yKa3aHHAs 10jiaya BTOPOH COCTAaBJISIONICH HA MHOXKECTBO (POTOIICK-
TPUYECCKUX YCTPONCTB BKJIFOUYACT B ceOsl OJTHOBPEMEHHYIO MOJIa4y BTOPOH COCTABIIAIOUICH 110 MCHBIICH Mepe Ha
JiBa POTOANEKTPHUYCCKUX YCTPOHCTBA M3 MHOXKECTBA (DOTOINIEKTPUICCKUAX YCTPOUCTB.

7. Cnocob mo moboMy u3 nm.4-6, B KOTOPOM yKa3aHHas Iojiada MepBOH COCTaBISIONIEH HAa MHOKECTBO
(hOTORNIEKTPUYECKUX YCTPOMCTB BKIIOYACT B CeOs IOCIEAOBATCIBHYIO IMOJA4y MEPBOM COCTABIIAIOUICH IT0
MEHBIICH Mepe Ha Ba (POTOIIEKTPHUECKIX YCTPOHCTBA 3 MHOXKECTBA (DOTOAIEKTPUIECKHUX YCTPOWUCTB.

8. Cnoco6 mo mobomy u3 Tm.4-7, B KOTOPOM yKa3aHHas Iojiada BTOPOUW COCTAaBJIIONICH Ha MHOMECTBO
(hOTORNIEKTPUIECKUX YCTPOICTB BKJIIOYAeT B ce0sI MOCIIEAOBATENBFHYIO TOAAYy BTOPOI COCTAaBIIAIOMICH IO
MEHBIICH Mepe Ha Ba (POTOIIEKTPHUECKIX YCTPONCTBA 3 MHOXKECTBA (DOTOAIEKTPUIECKHUX YCTPOUCTB.

9. Crioco6 1o mobomy u3 mi1.4-8, B KOTOPOM MHOXKECTBO (POTOIEKTPHUECKUX YCTPONCTB PACIIONOKEHO B
TIOCJIEI0BATENbHOW KOHPHUTYPAINH, TapaJUIeIbHON KOHPUTypaIliK WA NX KOMOUHAIINH.

10. Crioco6 mno siobomy n3 1i.4-9, TONONMHUTEIBHO BKIIOYAIONIMK B ceOs m1ar, Ha KOTOPOM OIPENeIsIoT
BEJIMYMHY UMITYJIbCOB HAIPSKEHUS Ha OCHOBaHUM KOH(MUTYpallUU YCTPOHCTBA MHOKECTBA (DOTORICKTPHICCKIX
YCTPONCTB.

11. Cnoco6 mo moboMy U3 IPEABIAYIIUX TyHKTOB, JOMOMHUTEIBHO BKJIFOYAIOIINN B ce0s miar, Ha KOTO-
POM CO3Iaf0T OTPHUIIATEIIEHBIA OTIOPHBIA YPOBEHB JUIS MIEPBOM COCTABIIIONICH, IPUYEM TIEPBYIO COCTABIISIFONIYIO
HAKJIAJBIBAIOT HA BBIXOJHOC HAMPSDKCHHUE YepPe3 OTPHUIATEIBHBIA OMIOPHBIA YPOBEHB.

12. Crioco6 1o r000My W3 TPEIBIIYINUX TYHKTOB, B KOTOPOM yKa3aHHas Iojada IMepBOi COCTaBIIIONMEH
BKITIOYAET B ce0s 0Jady BEICOKOTO HAMPSDKEHHS N3MEHSIONIET0Cs BO BPEMEHH UMITYNIbCa HAMIPSDKEHUS OT Cpeli-
CTBa TCHEPHUPOBAHUS MMITYJIHCOB HANIPSDKEHIS, TIPUYEM YKa3aHHAas [10J1a4a BTOPOH COCTaBIIIIONISH BKIIIOYAET B
ce0s OTKITIOUEHHUE CPENICTBA TEHEPHPOBAHNS UMITYJIECOB HAIIPSDKCHHS.

13. Crioco6 1o 1r000MYy M3 TPENbIIYIIUX TYHKTOB, B KOTOPOM yKa3aHHAas Iojada IMepBOi COCTaBIIIONMEH
BKITIOYACT B CcOs MOJNKIIOYCHUE MCTOYHUKA HAMPSDKCHUS K BEIOPAHHOMY (POTOIICKTPHUCCKOMY YCTPOHCTBY B
MEPBOM PEKUME TOIKITIOUCHHS CPEACTBA MEPEKIIOYCHUS, MPUYEM yKa3aHHAs T0Jada BTOPOW COCTABISIONICH
BKITIOYAET B ce0sl OTKIIFOYCHUEC MUCTOYHUKA HAMPSKCHUSA OT BBIOPAHHOTO (DOTOBICKTPUYECKOTO YCTPOMCTBA BO
BTOPOM PEKHUME TOJKITFOUCHHSI CPEJICTBA TICPEKIFOUCHUS.

14. Crioco0 1o 1.13, B KOTOPOM CPEICTBO MEPEKIIOYEHUSI PACIIOI0KEHO MEXKLy HCTOUHHKOM HaIPSKEHHS
Y BEIOpaHHBIM (POTOICKTPUUECKUM YCTPOHCTBOM.

15. Crioco6 1o 1m.13 nu 14, MOTOTHUTENHHO BKITIOYAIOIINN B ¢e0s II1ar, Ha KOTOPOM YIIPaBJISIIOT 9aCTOTON
MEPEKITIOUCHIUS MEXIY TIEPBBIM PEKUMOM TOAKIIOYCHHS W BTOPBIM PSKUMOM ITOIKITIOUYCHUS, IEPBOH JITUTEIb-
HOCTBIO IIEPBOTO PEKUMA MOIKIIOUCHHS, BTOPOH JITHTEIHHOCTRIO BTOPOTO PEKMUMA MOIKITIOUSHHS W/HITH K0d(]-
(PUIIEHTOM 3aTOHEHUS MEPBOTO PEKUMa MOIKIIOYCHHUS M BTOPOTO pEXHMMa MOIKIIOUEHHS IS YBEIWYCHUS
BBIXOJHOH MOIITHOCTH /MU BBIXOJHOTO TOKA, BEIPAOATHIBAEMBIX BHIOPAHHBIM (DOTORIEKTPUIECKHM yCTPOICT-
BOM.

16. Crioco6 mo 1m.15, B KOTOPOM YacToTa MEPEKIFOUCHIS HAXOAUTCS B AMANA30HE C ICHTPAIBHBIM 3HaUe-
HueM okoJio 20 MKc, epBasi ATUTELHOCTh HAXOUTCS B mepBoM auamnazone ot 10 1o 2000 Hc, BTOpas AJTUTEINb-
HOCTh HAXOAUTCS BO BTOpOM nuama3oHe ot 10 go 2000 He w/minn k03()UITMCHT 3aI0THEHIS HAXOMUTCS B TUa-
ma3one ot 0,1 mo 10%.

17. Crioco6 o mo6omy 13 1. 13-16, TomoTHNTENHHO BKIIIOUAIOIINH B ce0s Iary, Ha KOTOPbIX

MOJIAIOT TEPBYIO COCTABIISIONIYI0 BTOPOTO CUTHAJIA HANPSDKEHUS Ha BTOPOE (POTOIICKTPUICCKOE YCTPOU-
CTBO, TEHEPUPYIOIIYIO AIEKTPHYECKOE MOJIe ISl YIYUIICHHS BHIXOJIHOW MOIIHOCTH W/HMIIM BBIXOJHOTO TOKA, BBI-
pabaTeIBaeMBIX BTOPBIM (DOTOIIEKTPHUUECKUM YCTPOUCTBOM; U
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MIOJIAI0T BTOPYIO COCTABJISIONIYI0 BTOPOTO CHI'HAJIA HANPSDKEHHs Ha BTOPOE (POTORIIEKTPHUECKOE YCTPOU-
CTBO, TMPHYEM BTOpasi COCTABJISIONIAS COACPIKUT LUKI OTKIIOUEHHS MEXIY COCEIHHMH NMEPBBIMH COCTaBIISIO-
[IIMMHU BTOPOTO CHTHAJIA HAIPSHKCHUS.

18. Crioco6 1o 1m.17, B KOTOpOM yKa3aHHas 1Mojjada IepBO COCTABIISIONICH BTOPOTO CUTHAIA HATPSHKESHUS
BKITIIOYAET B ce0s Mojady MepBOi COCTABIIIOIICH BTOPOTO CHTHANIA HANPSDKEHUS B BHUIE OJHOTO WM HECKOJb-
KX UMITYJIbCOB HANPSDKEHUS C TIOJI0KHUTEIBHON BETMIMHOM Ha BTOPOE (POTOIIEKTPHIECKOE YCTPOHCTBO.

19. Crioco6 mo .17 wm 18, B KOTOPOM TEPBYIO COCTABIISIONIYIO BTOPOTO CUTHAJIA HATIPSDKEHUST HAKIIa [bI-
BAaIOT Ha BRIXOJHOE HAIIPsDKEHHE, BRIpa0aThIBAEMOE BTOPHIM (DOTOIIEKTPUIECKUM YCTPOMCTBOM.

20. Cnoco6 mo mobomy u3 nm.17-19, B KOTOpoM yKka3aHHas IoAa4a MEpBOH COCTABIISIONICH BTOPOTO CHUT-
Hajla HalpsDKEHMsl BKIIIOYAeT B ce0sl 1mojady MepBOM COCTABIIONICH BTOPOTO CHI'HAalla HANpsDKCHUS B IIEPBOM
PEeXUME MOJKIIIOYEHHS BTOPOTO CPE/ICTBA MEPEKITIOYEHUs], TPUYEM yKazaHHas 1ojiada BTOPOH COCTaBIISIOLICH
BTOPOT'O CHTHaJIa HANIPSHKSHUS BKIIIOYAET B ce0s MoJady BTOPOI COCTABIISIONICH BTOPOTO CUTHaJa HANPSKEHHS
BO BTOPOM PEXHMME MOKIIIOYEHHSI BTOPOTO CPEACTBA NEPEKITIOYEHHS.

21. Cnoco0 1o .20, TOTONHUTEIBHO BKIFOYAONINY B ceOs IIar, Ha KOTOPOM aKTUBUPYIOT CPEICTBO Mepe-
KIIFOUEHUS U TTOAaYH MEePBOIl COCTABIIONICH CHTHAja HANPSDKCHUS M aKTHBHPYIOT BTOPOE CPEACTBO Iepe-
KITFOUEHUS U TT0JJa9X TIEPBOM COCTABIIAIONICH BTOPOTO CUTHANIA HAMIPSKEHIIS.

22. Cnoco6 1o m.21, B KOTOPOM yKa3aHHAasl aKTHBAIlMs CPEACTBA MEPEKIIOYCHHS U YKa3aHHOTO BTOPOTO
CpPeICTBa MEPEKITIOYCHHNS BKIIOYAET B ce0sI MOCIICOBATEIBHYIO aKTHBAIMIO CPEICTBA MEPEKIIOUEHHUS M BTOPOTO
CPEeICTBa NEPEKITIOUCHHS.

23. Croco6 mo m.21 wimm 22, B KOTOPOM yKa3aHHasi aKTHBAIHsI CPEICTBA TIEPEKIIIOUEHUS M YKa3aHHAs aK-
THBALMSI BTOPOTO CPE/ICTBA MEPEKIIOUECHNUS BKIIIOUaeT B ce0s1 OTHOBPEMEHHYIO aKTHUBAIIMIO CPEJCTBA MEPEKIIIO-
YEHUsI U BTOPOTO CPEJCTBA NEPEKITIOYCHUS.

24. Cnioco6 no nro6omy m3 mm.21-23, B KOTOpOM yKa3aHHas akTHBALIMS CPEJICTBA MEPEKIIIOYEHHS BKIIIOYa-
eT B ce0sl TOAKIIOUCHHE UCTOYHHMKA HANpPsDKEHHS K BHIOPAaHHOMY (DOTOINIEKTPUUECKOMY YCTPOHMCTBY, HpHUYEM
yKa3aHHasi aKTUBAIMsl BTOPOT'O CPEACTBA TEPEKIIOUCHHUS BKIIIOUAeT B ce0sl MOAKIIOUCHHE HCTOUYHHMKA HaIpsiKe-
HUS KO BTOPOMY (DOTODIIEKTPUIECKOMY YCTPOHCTBY.

25. Crioco6 1o r000My M3 TIPEIbIAYINUX ITYHKTOB, B KOTOPOM yKa3aHHas Imojada IMepBOi COCTABIIIONMIEH
BKITIOYAeT B ce0sl TeHEPUPOBAHHUE IEKTPHUUECKOTO TIOJIS C 33JaHHBIM HAIpaBIEHUEM II0JIS Ha BRIOpAHHOM (OTO-
3JIEKTPUYECKOM YCTPOUCTBE.

26. Cnioco6 mo 1.25, B KOTOpOM yKa3aHHas 1ojjada IMepBO COCTABIIIONICH BKITIOYAeT B ce0s TeHepUpOBa-
HHE AJIEKTPUYECKOTO IO C 33/laHHBIM HAIPaBJICHUEM II0JIS, COBIANAIOMINM C MOJIIPHOCTBIO BRIOpaHHOTO (o-
TOAJIEKTPUUECKOTO YCTPOWCTBA, [UISl YBEIMUYCHHUS BBIXOJAHOW MOIITHOCTH W/WIIM BBIXOJHOTO TOKa, BbIpabaThiBae-
MBIX BBEIOpAaHHBIM (DOTOIIIEKTPUUECKUM YCTPOMCTBOM, H/MIIM TEHEPHPOBAHHE 3JICKTPUIECKOTO IOJISI ¢ 3aJaHHBIM
HaIrpaBjeHUEM MOJIs, NPOTHBOIOJIOKHEIM MOJISIPHOCTH BBIOPAHHOTO (DOTOIIEKTPUUECKOTO YCTPOWCTBA, JUIA
YMEHBIICHUS! BBIXOAHOW MOIIHOCTH W/MJIM BBIXOJHOTO TOKa, BHIPAOATHIBAEMBIX BBIOpaHHBIM (DOTOINIEKTpUYE-
CKUM yCTPOHCTBOM.

27. Crioco0 1o J1000My M3 MPEAbLIYIIUX MYHKTOB, JOMOJIHUTENGHO BKIIOYAONINH B ceOs IIar, Ha KOTo-
POM TpeoOpa3yroT BBIXOJIHYIO MOIIHOCTh W/WJIM BBIXOJHOH TOK, BhIpabaThIiBacMble BHIOPAHHBIM (OTOIIEKTPH-
YECKHM yCTPOHCTBOM, B HAIPSDKEHUE MIEPEMEHHOTO TOKA H/IITH B TIEPEMEHHBIH TOK.

28. Crocob 1o m.27, B KOTOPOM BBIXOJHYIO MOIIHOCTh W/FUTH BBIXOJTHOW TOK, BhIpabaThIBacMble BHIOpAH-
HBIM (POTOITEKTPHUECKIM YCTPOHCTBOM, MOJAIOT Ha HArpy3Ky BO BpeMs yKa3aHHOW ITOJAa4yl BTOPOW COCTaB-
JISFOIIEH CUTHAJIA HAIPSDKCHUS.

29. Cnoco6 mo 1m.27 wiau 28, B KOTOPOM BBIXOJHASI MOIIHOCTbh W/WJIM BBIXOJHOW TOK, BEIpaOaThIBacMbIe
BBIOpaHHBIM (POTODJIEKTPHYECKUM YCTPOICTBOM, IMOJAIOT HAa HArpy3Ky BO BpEMs YKa3aHHOHW IOJauu IEPBOH
COCTAaBJIAIONIEH CUTHAJIA HATIPSDKEHHSI.

30. Cnoco6 no .28 mim 29, B KOTOPOM Harpyska COAEp>KUT HHBEPTOP.

31. Cnoco0 1o modomy u3 i.28-30, B KOTOPOM Harpyska SIBJISICTCSl BHEITHEH M0 OTHOLICHHUIO K BBIOpaH-
HOMY (DOTORIIEKTPHICCKOMY YCTPOHCTBY.

32. Cnoco6 o mro06oMy u3 min.28-31, MOTIOTHUTENHHO BKIIIOUAONUHN B ce0s mar, Ha KOTOpOM oOecredn-
BAaIOT DJICKTPUYECKYIO M3OJISAIHIO BEIOPAHHOTO (POTOIIEKTPUIESCKOTO YCTPOWCTBA OT HATPY3KH B PanodacToT-
HOU 00JIacTH.

33. Cmoco6 mo 1m.32, B KOTOPOM yKa3aHHas dJIEKTpUUYeCcKas U30JSIHs BEIOPAHHOTO (hOTOAIEKTPUIECKOTO
YCTPOHCTBA BKIIIOYAET B CE0S IIEKTPUUECKYIO M3OJISAIUIO BEIOPAHHOTO (POTOIIEKTPUUECKOTO yCTPOIiCTBa uepes
110 MEHBIIEH Mepe OOMH MHIYKTOP, 0 MEHBIICH Mepe OJWH KOHACHCATOp, IT0 MEHBIIEH Mepe OJHY aKKyMYyJIsi-
TOPHYIO OaTapero nim uX KOMOMHAIIHIO.

34. Cnioco6 mo nrobomMy n3 mir.28-33, TONMOIHUTEIBHO BKIFOUAIOIIUH B ce0s 1m1ar, Ha KOTOPOM YMEHBIIAIOT
NaJIeHNe HaNPSDKEHMST Ha Harpy3Ke.

35. Cnoco6 1o 1m.34, B KOTOPOM yKa3aHHOE yMEHBIICHHUE MafeHuUs HapsDKEHHUS BKIIOYAET B ceOs rmogavy
9HEPrUM Ha Harpy3Ky BO BpeMsl yKa3aHHOH [T0Jauyl EPBON COCTABIISIOIICH CUTHAJIA HAIIPSDKEHUSL.

36. Crioco0 1o 1n.35, B KOTOPOM yKa3zaHHasi 0Jaya SHEPTrUH Ha Harpy3Ky BKJIIOYaeT B ceOs mojady Ha Ha-
TpYy3Ky DHEpPrUH, COXpaHEHHOW B CPEACTBE XpaHEHHUs PHEPryH, BO BpeMs yKa3aHHOM IOJa4yu MepBOM COCTaB-
JISFOIIEH CUTHAJIA HATIPSDKCHUS.
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37. Cnocob 1o 1m.36, B KOTOPOM yKa3aHHOE YMCHBIICHHE MaJCHHs HAIPsHKEHUs! BKIIIOYAaeT B ce0sl coxpa-
HEHHUE BBIXOJHON MOIIHOCTH WM/WJIM BBIXOJHOTO TOKa, BBIPa0AaThIBAEMBIX BHIOPAHHBIM (DOTOINEKTPUUECKIM YCT-
pPOMCTBOM, BO BpeMs yKa3aHHOM MOJIJadyi BTOPOW COCTABJISAIONIEH CUTHAJA HATIPSHKSHUSI.

38. Croco6 mo 1.36 wiu 37, B KOTOPOM BBIXOJHYIO MOIIHOCTH W/WJIM BBIXOJHOU TOK, BhIpaOaThIBaeMbIe
BBIOpPaHHBIM (POTOIIECKTPHUECKUM YCTPOUCTBOM, COXPAHSAIOT B CPEACTBE XPAHEHUS SHEPTHH.

39. Croco6 mo mobomy u3 n.36-38, B KOTOPOM CPEICTBO XPAaHEHHS YHEPTUH MPEACTABISIET COOOM KOH-
JIEHCATOP, UHAYKTOP W/HIIN aKKyMYJIITOPHYIO OaTapero.

40. Crioco6 1o ar000My M3 MPEAbIYIINX IMyHKTOB, B KOTOPOM YKa3aHHas T0Ja4ya BTOPOI COCTaBISIOMIEH
BKJIIOYAaeT B ceds IMojady BTOPOIl COCTAaBISIIONICH CHI'HAlTa HANpsHKCHUs] HA BBIOpaHHOE (OTORIIEKTPHUYECKOE
YCTPOMCTBO MEXTy COCETHUMH UMITYJILCAMH HaMPSDKEHHUS.

41. Cnoco6 1o mo0oMy W3 MPEIBIAYIINX MYHKTOB, B KOTOPOM YyKa3aHHas 110/1a4a IepBOH COCTaBIISIONICH
BKJIIOYAaeT B ceOs Mojady IEepBOI COCTaBISIONIEH CHTHaja HaNpsDKeHUS Ha BBIOpaHHOE (OTORIIEKTPHUYECKOE
YCTPOMCTBO 0€3 KOHCTPYKIIMOHHBIX N3MEHEHHUH BHIOPAHHOTO (POTORIIEKTPUIECKOTO YCTPOHCTRA.

42. Crioco0 1o mo00My U3 MPEABIIYIIHX TyHKTOB, B KOTOPOM I0ada MepBOM COCTABIAIONIEH BKIIOYACT B
cebs momavy MepBOM COCTABISIOMIEH CHTHANA HANpsDKCHHS Ha BBIOpaHHOE (DOTORIEKTpHUIECKOE YCTPOIHCTBO
yepes3 CYIIEeCTBYIONINE AIEKTPOIBI BEIOPAaHHOTO (OTOIIEKTPHUECKOTO YCTPOICTRA.

43. Cnoco6 mo mo00My U3 MPEABIAYIINX MYHKTOB, B KOTOPOM BEIOpaHHOE (POTOIIEKTPHIECKOE YCTPOMCT-
BO COJICP)KUT COJTHEYHBIN 3JIEMEHT, MAaTPHUIy COJTHEYHBIX HJIEMEHTOB, MTAHEIb CONHEYHBIX JICMEHTOB WIIM Mat-
pHILy TTaHeJIeH COTHEYHBIX 3JICMEHTOB.

44. Crioco6 1o mo00My U3 TPENbIAYIIUX TYHKTOB, B KOTOPOM 3JIEKTPHUYECKOE TOJIe CIIOCOOHO YBEIMUH-
BaTh BBIXOJHYIO MOIITHOCTB W/WJIM BBIXOJHOI TOK, BEIpaOaThIBacMble BEIOPAHHBIM (DOTOIIICKTPUUECKUM YCTPOM-
CTBOM, Ha BenuuHy 10 50% B yCIOBUSIX HU3KOH OCBEUIEHHOCTH.

45. Cnoco6 no mobomy u3 . 1-43, B KOTOPOM DJIEKTPHYECKOE TOJIE CIIOCOOHO YBEIHMYMBATH BBIXOIHYIO
MOIIHOCTh W/WJIM BBIXOJHOM TOK, BBIpaOaThIBa€MbIE BHIOPAHHBIM (DOTOIIEKTPUUECKUM YCTPOMCTBOM, Ha BEJH-
yuny 60see 50% B yCIOBHAX HU3KOH OCBEIIEHHOCTH.

46. Crioco6 1o mro00My U3 TPENbIAYIIUX ITYHKTOB, B KOTOPOM 3JIEKTPHUYECKOE TOJIe CIIOCOOHO YBEIMUH-
BaTh BBIXOJHYIO MOIITHOCTH W/FUTH BBIXOJHOH TOK, BEIpaOaThIBA€MbIE BEIOPAHHBIM (DOTOIIEKTPHUECKIM YCTPOIi-
CTBOM, Ha BennauHY 110 20% B YCIIOBHSIX BBICOKOH HHTEHCHBHOCTH OCBEIICHUSI.

47. Crioco6 1o mro00My U3 TPEAbIAYIIUX TYHKTOB, B KOTOPOM 3JIEKTPHUYECKOE T0JIe CIIOCOOHO YBEIMUH-
BaTh BBIXOJHYIO MOIITHOCTH W/FUTH BBIXOJHOH TOK, BEIpabaThIBA€MbIE BEIOPAHHBIM (DOTOIIEKTPHUECKUM YCTPOI-
CTBOM, Ha BennauHy OT 20 10 50%.

48. Crioco6 no mobomy u3 . 1-46, B KOTOPOM dJIEKTPHYECKOE TOJIE CIIOCOOHO YBEIHMYMBATH BBIXOIHYIO
MOIIIHOCTh W/WJIM BBIXOJHOM TOK, BBIpaOaThIBa€Mble BHIOPAHHBIM (DOTOIIEKTPUUECKUM YCTPOMCTBOM, Ha BEJH-
yuny 6onee 50%.

49. Crioco6 1o 11000My M3 NMPENBIAYIIUX ITYHKTOB, B KOTOPOM YBEIHYCHUE BBIXOAHOW MOIIHOCTH W/HIIH
BBIXO/IHOTO TOKa, BHIPA0aTHIBAEMBIX BBIOPAHHBIM (DOTODIIEKTPHIECKUM YCTPOMCTBOM, 3aBUCHT OT MHTCHCHBHO-
CTH CBETa, Na/IAI0IIETO Ha BEIOPaHHOE (POTODIIEKTPHIECKOE YCTPOHCTBO, CUTHAJIA HAIIPSDKEHHS, T10/1aBaMOT0 Ha
BBEIOpaHHOE (POTORIIEKTPUIECKOE YCTPOHUCTBO, TONIIHUHBI BEIOPAHHOTO (POTOIIEKTPHUIESCKOTO YCTPOHCTBA, IITUPH-
HBI UMITYJICOB HANPSDKCHUS U/IITH YaCTOTHI HMITYJTECOB HAIIPSKEHUS.

50. CucreMa 1 TIOBBITICHUS KO3 PHUIMEHTA ITOJIE3HOTO NEHCTBUS (DOTORIEKTPUIECKOTO YCTPOMCTBA, CO-
Jepaxanas

CPEICTBO MMOJaYN HANPSDKCHUS [UIA TOJAaYH IEePBON COCTABIIONICH CHTHANa HANPSIKCHUS, COAepIKaIIeH
OJIMH HWJIM HECKOJIKO MMITYJILCOB HANPSDKEHMS C MOJOKUTEIBHON BEIMYMHOM, HA BHIOpaHHOE (oTO3IIEKTpHye-
CKO€ YCTPOMCTBO, IPU 3TOM NEPBYIO COCTABISIONIYIO0 HAKJIAbIBAIOT HA BBIXOJHOE HAIpsOHKEHUE, BhIpabaThiBae-
MO€ BBIOPaHHBIM (POTOAIIEKTPHUYECKUM YCTPOHCTBOM, U II€pBasi COCTABJIAIONIAsl CIIOCOOHA T€HEPUPOBATh JIICK-
TPUYECKOE TOJIE JJIS YIYYIISHHs BBIXOJHOM MOIITHOCTH W/WMJIHM BBIXOJHOTO TOKA, BBIPA0ATHIBAEMbIX BHIOPaHHBIM
(hOTOINEKTPUUECKUM YCTPOHCTBOM; U

IIPUYEM YKa3aHHOE CPEJACTBO IMOAA4M HANpsOHKCHUS BBIIOJIHEHO C BO3MOXKHOCTBIO NOAA4YM Ha BBIOpaHHOE
(HhOTORIEKTPUIECKOE YCTPOHUCTBO BTOPOI COCTABIISIONICH CUTHANIA HATIPSDKEHUS, COACPIKAIICH ITUKIT OTKITFIOUSHUS
MEXIy COCETHUMH TIEPBHIMHU COCTABIISIIOIIAMH.

51. Cucrema mo 1m.50, TOTONTHUTENBHO COZAEpIKaIasi CPEACTBO YIPABICHUS IS YIPAaBICHUS BETUIUHON
HUMITYJIbCOB HaNpsDKEHUS, YaCTOTOH HMITYIIBCOB HAINPSDKEHUS, [UIHTEIFHOCTHIO UMITYJIBCOB HATPSDKEHUS W/HITH
K03 PHUINEHTOM 3aTOTHEHUS NMITYJIECOB HATIPSKEHUS [T YBEJINICHUS BBIXOJHON MOITHOCTH W/WIIH BBIXOIHO-
TO TOKa, BEIPA0ATHIBAEMBIX BRIOPAHHBIM (POTOAIEKTPUIECKUM YCTPOHCTBOM.

52. Cucrema no 1m.50 unu 51, B KOTOpOI UMITYJIbCHI HANIPSDKEHUSI MIMEIOT BEJIMUKMHY B quanazoHe oT 100 mo
500 B, yacToTy B auama3oHe ¢ UEHTpPalIbHBIM 3HadeHHEeM OKoJIo 20 MKC, IJIUTENbHOCTh B quamna3one oT 10 mo
2000 He n/umn koaddunmeHT 3anonHenus B auanasoHe ot 0,1 1o 10%

53. Cuctema no n.51 unu 52, B KOTOpOH yKka3aHHOE CPEJACTBO YIPABIEHUS, IO MEHBIIEH Mepe, YaCTHYHO
MHTETPUPOBAHO B YKa3aHHOE CPEACTBO I10/1a41 HAIPSHKEHHUS.

54. Cuctema 1o mob6omy u3 mi.51-53, B KOTOpo# yKka3aHHOE CPeJICTBO IT0aul HAIPSKEHUSI BBITIOJIHEHO C
BO3MOYXHOCTBIO TOJIaY TIEPBOH COCTABIAIONIEH W BTOPOHW COCTABIISIONIECH HAa MHOXKECTBO (POTOIIEKTPHUUECKHUX
YCTPOMCTB.
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55. Cuctema 1o 11.54, B KOTOpOH yKa3aHHOE CPEJCTBO MOAAYH HANPSDKEHUS BHIITOJIHEHO ¢ BO3MOXKHOCTBIO
OJTHOBPEMEHHOH 10/1auy MIEpBOH COCTABISIONIEH 10 MEHbIIEH Mepe Ha J1Ba (POTOAIEKTPHUECKUX YCTPOMCTBA U3
MHOXeCTBa (POTOIITEKTPHUIECKUX YCTPOHCTB.

56. Cucrema 1o 1m.54 uiu 55, B KOTOPOH YKa3aHHOE CPECTBO MOJa9N HAMPSKEHUS BBITIOJHEHO ¢ BO3MOXK-
HOCTBIO OJTHOBPEMEHHOU MOJa4i BTOPOW COCTABJIAIONICH IO MEHBINEH Mepe Ha JaBa (HOTOIICKTPUIECKUX YCT-
pOCTBa N3 MHOXKECTBA (DOTOIJICKTPHUECKUX YCTPOHCTR.

57. Cucrema 110 Jr060My U3 M11.54-56, B KOTOPO# yKazaHHOE CPEACTBO IOJaYd HANPSOKEHHUS BBITIOIHEHO C
BO3MOYXHOCTBIO TTOCJICIOBATEILHOM MOaYy MIEPBOM COCTABIIAIONICH MO MEHBIIEH Mepe Ha Ba POTOIEKTpHYIC-
CKHUX YCTPOMCTBa M3 MHOXKECTBa (DOTODIIEKTPHIECKUX YCTPOUCTB.

58. Cucrema 1o mobomy u3 m.54-57, B KOTOpOH yKa3aHHOE CPEJICTBO 104l HAIPSIKEHUSI BBITIOJIHEHO C
BO3MOJKHOCTBIO TTOCJIEIOBATEIbHON MTOJaul BTOPOH COCTaBIISIONICH 1O MEHbIIEeH Mepe Ha /Ba (hOTOINIEeKTpHuye-
CKHUX YCTPOMCTBa M3 MHOXKECTBa (POTODIIEKTPHIECKUX YCTPOUCTB.

59. Cucrema no mobomy u3 ni.54-58, B KOTOpOil MHOXKECTBO (POTORIEKTPUUECKUX YCTPOWUCTB Pacosio-
JKEHO B I10CJIEIOBATEIbHON KOHPUTYpaLuH, TTapajliieIbHOH KOH(QUTypauy Wi UX KOMOMHAIHH.

60. Cucrema 1o Jr06omy U3 M1.54-59, B KOTOPO# yKazaHHOE CPEACTBO IMOJAaYl HANPSOKEHHUS BBITIOTHEHO C
BO3MOKHOCTBIO OTIPENIEICHUS BEIMYMHBI MMITYJIECOB HANpPSDKCHUS HA OCHOBAaHUHM KOH(HUTYpalWy YCTPOMCTBA
MHOeCTBa (POTOIITEKTPHUECKUX YCTPOHCTB.

61. Cucrema o mobomy u3 mm.50-60, TOTOTHUTEIHLHO CONEpIKaIias CPeACTBO CO3JaHUsl OMOPHOTO Ha-
NPSOKCHAS UL CO3TaHUs OTPUIATEIIFHOTO OIOPHOTO YPOBHS UIS TEPBOI COCTABIAIONICH, MPUYEM IepBasi Co-
CTaBIIAIONIAsI HAJIOJKEHA Ha BHIXOJAHOE HAPSDKCHUE Yepe3 OTPUIATEIbHBINA OMOPHBIN YPOBEHb.

62. Cucrema mo n.61, B KOTOPOH yKa3aHHOE CPEACTBO CO3AaHHS ONOPHOTO HANPSDKEHHS PACIIONOXKEHO
MEXy YKa3aHHBIMH CPEICTBOM I10a4l HANPSDKEHUS! U BBIOPAHHBIM (POTORIEKTPUIECKUM YCTPOWCTBOM.

63. Cuctema no mobomy u3 m.50-62, B KOTOpPO#l yka3aHHOE CPEJCTBO IOJIaud HAINPSKEHUS COAEPIKHUT
CPE/ICTBO T€HEPHPOBAHMS UMITYJILCOB HAIIPSHKEHUS JUIS MOJadl IEPBOH COCTABISIONIEH B BHAE BHICOKOTO Ha-
NPSDKEHHUS M3MEHSIOIIETOCS! BO BPEMEHN MMITYJIbCa HANPSHKCHUS, IPHYEM YKa3aHHOE CPEJICTBO T'€HEPHPOBAHHS
HMITYJIbCOB HAIPSKCHUS BHITIOJIHEHO C BO3MOYKHOCTBIO OTKITIOUEHHS [UIS IOJaqd BTOPOIl COCTABIISIONICH.

64. Cucrema 1o mo6omMy u3 1.50-63, B KOTOpOH yKa3aHHOE CPEACTBO IMOAaYU HATPSHKEHUS COJEPIKUT UC-
TOYHHK HANPSDKEHUSI M CPEJICTBO MEPEKIIOUEHUs, NMEIOIIee NePBhIA PEKUM TOAKIIOYCHUS A TOAKITIOYCHHS
YKa3aHHOTO MCTOYHHKA HANPSDKEHUS K BBIOPAaHHOMY (DOTOINEKTPHUECKOMY YCTPOWCTBY IUIS MOJAYM IEpPBOH
COCTABIIIONICH U BTOPOI PEXXUM IOAKIIOUCHHS IS OTKITIOUEHHS YKa3aHHOTO MCTOYHHMKA HANPSIKEHHUS OT BBI-
OpaHHOTO (POTOIIEKTPUIESCKOTO YCTPOUCTBA TSI ITOAAYH BTOPOI COCTABJISIONIEH.

65. Cuctema no 1.64, B KOTOpOH yKa3aHHOE CPEACTBO MEPEKITIOUCHHS PACHOIOKEHO MEXKIY yKa3aHHBIMU
MCTOYHHMKOM HalpsDKCHUS U BHIOPaHHBIM (DOTOIIEKTPUUECKIM YCTPOHCTBOM.

66. Cucrema 1o 1.64 unu 65, B KOTOPOH yKa3aHHOE CPEACTBO MEPEKIIOUEHHUS, IO MEHbIIIEH Mepe, YaCcTHY-
HO MHTETPUPOBAHO B YKa3aHHBIH HCTOYHUK HATIPSDKEHMS.

67. Cucrema 1o m000My U3 NI1.64-66, TOTMOTHUTENHHO COJEpIKaIlasi CPEICTBO YIPaBICHHS JUIS yIpaBiie-
HUS Y4acTOTOHM MEPEKITIOYEHUS] MEXIY TEPBBIM PEXHMOM IIOAKIIOYCHHS M BTOPBIM PEXHMOM IIOJKIIOUCHHUS,
TIePBOH IIUTEIHHOCTHIO TIEPBOTO peKUMa MOAKITIOUEHHS, BTOPOH JIIHTEIBHOCTHIO BTOPOTO PEXHIMA ITOIKITI0Ue-
HUS W/WITH KO3 (UIMESHTOM 3aIllOJTHEHUS IEPBOTO peKUMa MOIKIIOUCHHUS W BTOPOTO PEKUMA TTOAKIIOYCHUS IS
YBEJIMYCHUS BBIXOAHOM MOIITHOCTH W/WJIH BBIXOJHOTO TOKA, BEIPa0AaTHIBAEMBIX BHIOPAHHBIM (POTOINEKTPHIECCKIM
YCTPOUCTBOM.

68. CucreMa 110 .67, B KOTOPOH 4acTOTa TEPEKIIOUSHHUST HAXOUTCS B JIMANa30He ¢ ICHTPATLHBIM 3HaUe-
HueM okoJio 20 MKc, epBasi ATUTEILHOCTh HAXOUTCS B mepBoM auamnazone ot 10 1o 2000 Hc, BTOpas AJTUTEINb-
HOCTh HAXOJAUTCS BO BTOpOM nuama3oHe ot 10 mo 2000 He w/minn K03(hOUITUCHT 3aI0THEHIS HAXOIUTCS B TUa-
ma3one ot 0,1 mo 10%.

69. CucteMa no n.67 unu 68, B KOTOPOH yKa3aHHOE CPEJACTBO YIPABIEHUS, IO MEHBIIEH Mepe, YaCTHYHO
MHTETPUPOBAHO B YKa3aHHBIM UCTOYHHK HAIIPSHKEHUSI W/WIN YKa3aHHOE CPEJCTBO MEPEKITIOYEHHS.

70. Cucrema 1o mro0oMy u3 mm.64-69, TOMOTHUTENBHO COJEpIKallasi BTOPOE CPEACTBO I101a4M HaIpshKe-
HUS JUIA TTOJIa9X Ha BTOPOE (POTORIIEKTPUIECKOE YCTPOMCTBO MEPBOI COCTABISIONMIEH BTOPOTO CHT'HAJA HAIPS-
JKeHHSI, TCHEPUPYIOIIEH BTOPOE AIEKTPUIECKOE TI0JIe TSI YITyYIICHUS BRIXOJIHOW MOIIHOCTH H/¥UTH BBIXOIHOTO
TOKa, BEIPa0AaThIBAEMBIX BTOPEIM (DOTORIEKTPUIECKUM YCTPOHCTBOM, M IIOAAYH BTOPOI COCTABIAIONIEH BTOPOTO
CUTHAJIA HANPSKEHHUS Ha BTOPOE (POTOAIEKTPHIECKOE YCTPOUCTBO, MPHUEM BTOPASI COCTABIIAIONIAS COICPIKHUT
UK OTKITIOYCHUS MEKIY COCETHUMH MEPBBIMH COCTABIIIONIIMA BTOPOTO CUTHAJIA HATIPSKCHHUS.

71. Cucrema 1o 11.70, B KOTOPOH yKa3aHHOE CPEICTBO MOJAYN HAIPSDKCHHUS BBITIOJTHEHO C BO3MOXHOCTBIO
MOAAa4YHM Ha BTOPOE (POTOIICKTPHUUECKOE YCTPOWCTBO HMEPBOM COCTABIAIONIEH BTOPOTO CHI'HAla HANpSDKCHHS B
BUJIC OJIHOTO MJIM HECKOJIBKUX UMITYJIECOB HAIIPSHKEHUS C TTOJIOKHUTEILHOM BETNYNHOM.

72. Cuctema 1o 11.70 i 71, B KOTOpO# mepBasi COCTABIISIONIAs] BTOPOTO CUTHAJIA HAIIPSHKEHUsI HAJIOKeHa
Ha BBIXOHOE HalpsDKEHHE, BRIPaObaTHIBAEMOE BTOPBIM (POTOAIIEKTPUIECKUM YCTPOHCTBOM.

73. Cucrema 1o mobomy u3 1. 70-72, B KOTOPOH yKa3aHHOE BTOPOE CPEACTBO IOa4X HANIPSHKSHUS BKITIO-
YaeT B ce0s BTOpOE CPEICTBO MEPEKIIOUCHHS, UMEIOIEe MEPBBIA PEKUM IOIKIIOUSHHUS IS MOJauy HepBOi
COCTaBIISIONICH BTOPOTO CHTHAja HANPSHKCHHUS Ha BTOPOE (POTOIIEKTPHUECKOE YCTPOICTBO W BTOPOH PEXUM
TOIKITFOUEHHS IS TTOIa9H BTOPOH COCTaBIIIONICH BTOPOTO CHTHAjIa HAIPsDKEHHS HAa BTOpoe (hOTOoRNIeKTprde-
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CKO€ YCTPOMCTBO.

74. Cucrema 1o 1.73, DOTOJHHUTENBHO COJEpiKaIlasi CPEACTBO YIPABICHUS Ul aKTHBALMHM yKa3aHHOTO
CpeICTBa MEPEKIIFOUYCHHUS IS OJadd TIePBOH COCTABIISIONICH CHTHAja HAINPSDKEHHSI M aKTHBAIIMH YKa3aHHOTO
BTOPOTO CPEICTBA MEPEKITIOUCHHS TS TIOAAaYH ITEPBOI COCTABIIIONICH BTOPOTO CHTHAJIA HAIPSHKSHUS.

75. Cuctema 1o 1.74, B KOTOPOH YKa3aHHOE CPEACTBO YNPABICHUSI BBHIITOJHEHO ¢ BO3MOKHOCTBIO TIOCIIE-
JIOBAaTEIIFHOW aKTUBAIIMY YKAa3aHHOTO CPEJCTBA MEPEKIIOUEHHS U YKa3aHHOTO BTOPOTO CPEICTBA NEPEKITFOUCHHIS.

76. Cuctema 1o 1.74 win 75, B KOTOPO# yKa3aHHOE CPEACTBO YMPABJICHUSI BBHITIOJHEHO C BO3MOXKHOCTBIO
OTHOBPEMEHHOW aKTHBAIMH YKAa3aHHOTO CPEICTBA MEPEKIIOUCHIS M YKa3aHHOTO BTOPOTO CPECTBA MEPEKITIoue-
HUSL.

77. Cucrema 1o mobomy u3 1i1.74-76, B KOTOPOI aKTUBUPOBAHHOE CPE/ICTBO IIEPEKIIOYECHNS BHITIOIHEHO C
BO3MOJKHOCTBIO MOJIKJIIOYEHHUS YKa3aHHOTO MCTOYHHMKA HAIPSDKEHHS K BEIOPAaHHOMY (DOTOIICKTPHUECKOMY YCT-
POWCTBY, IpHYEM aKTHBHPOBAHHOE BTOPOE CPEICTBO NMEPEKITIOYCHUS BHIITOIHEHO C BO3MOKHOCTBIO TOJIKITIOYE-
HHS yKa3aHHOTO NCTOYHHKA HAIIPSHKEHUS] KO BTOPOMY (POTORIIEKTPHIECKOMY YCTPOHCTBY.

78. Cucrema 1o mobomy u3 mi1.74-76, B KOTOPO aKTUBUPOBAHHOE CPE/ICTBO IIEPEKIIOYESHNUS BHITIOIHEHO C
BO3MOKHOCTBIO TTOJKITIOUEHUS YKa3aHHOTO NCTOYHHKA HAIIPSDKEHHS K BRIOpaHHOMY (POTOIIEKTPHUECKOMY YCT-
POWCTBY, IPHYEM aKTHBHPOBAHHOE BTOPOE CPEACTBO MEPEKIIOYCHHUS BBHITIOTHEHO C BO3MOYKHOCTBIO TOIKITIOYE-
HUS BTOPOTO HUCTOYHHKA HANPSHKEHUS KO BTOPOMY (DOTORIIEKTPUIECKOMY YCTPOHCTRY.

79. Cucrema 1o mobomy u3 mir.50-78, B KOTOPO# 3JEKTpUYECKOe ToJie CTeHEPUPOBaHO C 3aJaHHBIM Ha-
MIPaBJICHNUEM IIOJIS.

80. Cuctema 1o 1.79, B KOTOpO# 3JIEKTPHUECKOE TT0JIe CTeHEPUPOBAHO C 33JIaHHBIM HAIPABICHUEM TIOJIS,
COBIAJIAIONINM C IOJSIPHOCTBIO BBIOPAHHOTO (POTOBIEKTPUUECKOTO YCTPOWCTBA, IJIS YBEIWYEHHS BBIXOJHOM
MOIITHOCTH W/WMJIM BBIXOJHOTO TOKA, BBEIPAOATHIBAEMBIX BHIOPAHHBIM (DOTORJICKTPUYCCKHM YCTPOWCTBOM, W/WIIA
JNIEKTPUUECKOE TOJIE CIEHEPHPOBAHO C 33JaHHBIM HAIPABJICHHEM IIOJIS, MPOTHUBOIOIOKHBIM TOJISPHOCTH BBI-
OpaHHOTO (POTOAIEKTPHUUYECKOTO YCTPOMCTBA, AJISI YMEHBIICHHS BBIXOJHOW MOIIHOCTH W/WIIM BBIXOIHOTO TOKA,
BBIPa0AaTHIBAEMBIX BEIOPAHHBIM (DOTOIICKTPUICCKUM YCTPOHCTBOM.

81. Cucrema mo iro6omy m3 1m.50-80, JOMOIHUTENBHO COJEpIKaIasi CPEACTBO MPEeoOpa30oBaHUs MOIIIHO-
CTH JUJIs TpeoOpa3oBaHusl BHIXOJHOW MOIIHOCTH W/WJIM BBIXOJHOTO TOKA, BEIPA0ATHIBAEMBIX BHIOpaHHBIM (HOTO-
3IEKTPHUYECKUM YCTPOHCTBOM, B HAIIPSDKCHUE TIEPEMEHHOTO TOKA U/FUTH TTEPEMEHHBIH TOK.

82. Cucrema 1o .81, B KOTOPO# BBIXOAHYIO MOITHOCThH W/WJTM BBIXOJHOW TOK, BEIpaOaThIBaeMble BEIOpaH-
HBIM (DOTORNIEKTPHUECKIM YCTPOICTBOM, TIOAAIOT HAa YKa3aHHOE CPEICTBO MPeoOpa3oBaHMs MOIIHOCTH MPH TO-
Jlade yKa3aHHBIM CPEACTBOM I10/Ia4H HANPSHKEHUS BTOPOIl COCTABIIIONICH CHTHAIA HAIPSHKCHUS.

83. Cucrema 1o 1.81 wu 82, B KOTOPOI BBIXOAHYIO MOIIHOCTb W/MJIM BBIXOJHOU TOK, BBIpa0aThIBacMble
BBIOpaHHBIM (DOTOIEKTPHYECKUM YCTPOHCTBOM, TTOJAIOT HA YKAa3aHHOE CPEACTBO NPeoOpa3oBaHMsl MOIIHOCTH
MPY TIOa4ue YKa3aHHBIM CPEICTBOM MOJaYN HAMIPSOKEHUS MIEPBOI COCTABIISIONICH CUTHATA HATIPSKCHUSL.

84. Cuctema no mobomy u3 mi.81-83, B KOTOpol ykazaHHOE CPEICTBO MPeoOpa3oBaHUs MOIIHOCTU CO-
JICPXKUT HATPY3KY H/WJIH UHBEPTED.

85. Cucrema no mobomy u3 mr.81-84, B KOTOpOi#l ykazaHHOE CpeCTBO NPeoOpa3oBaHUs MOIIHOCTH SIBIIS-
€TCsI BHEIITHUM II0 OTHOIIEHHUIO K BEIOPAHHOMY (POTOIIEKTPUIECKOMY YCTPOWCTRBY.

86. Cucrema mo jgro6oMy u3 mi.81-85, B KOTOpoH yka3aHHOE CPEICTBO MPeoOpa3oBaHUsS MOITHOCTH, IO
MEHBIIEH Mepe, YaCTHYHO MHTETPHUPOBAHO B YKa3aHHOE CPEACTBO MOJAYN HAMIPSKEHISL.

87. Cuctrema 1o ro6omy u3 1.8 1-86, TOMOTHUTENEHO coAepKaias CpeACTBO U3OJISAIUN IS dJICKTpHUe-
CKOM M30JIALIMU BEIOPAHHOTO (HOTORIEKTPUIECKOTO YCTPOHCTBA OT yKa3aHHOTO CPeACTBa MpeoOpa30BaHMs MOII-
HOCTH B PaJMi04acTOTHON 00JIacTH.

88. Cuctema no 1n.87, B KOTOpO#l yKa3aHHOE CPEJCTBO U3OJISIILUHU COAEPKHUT MO MEHbILIEH Mepe OJUH UH-
JIYKTOp, TI0 MEHBIIEH Mepe OJWH KOHIEHCATOp, MO MEHbIIEH Mepe OJHY aKKyMYISITOPHYIO 0aTapero WIM HX
KOMOUWHAIIHIO.

89. Cucrema 1o mobomy u3 ni.81-88, MONONHUTENBHO coJeprKaiasi CPEACTBO YMEHBIICHHUS ISl YMEHb-
IICHHS TaJICHUS HATIPSDKEHMS Ha YKa3aHHOM CPEACTBE NPeoOpa3oBaHMsl MOIIHOCTH.

90. Cucrema 1o 11.89, B KOTOPOH yKa3zaHHOE CPEICTBO YMEHBIIICHHUS BBHITTOJHEHO C BO3MOKHOCTBIO TTOIaYH
SHEpPruX Ha YKa3aHHOE CPEICTBO MPEoOpa3oBaHM MOIIHOCTH IPH IOJa4e YKa3aHHBIM CPEACTBOM ITOJIa4X Ha-
MIPSIKEHUS TIEPBOM COCTABJISAIONIECH CUTHAJIA HATIPSHKCHUSI.

91. Cucrema 1o 11.90, B KOTOpO# yKkazaHHOE CPEICTBO YMEHBIIICHHUS BBHITIOJHEHO C BO3MOXKHOCTBIO TTOIaYH
SHEpPIrHuH, COXPaHEHHON B CPEICTBE XPAaHEHHS YHEPTHH, Ha yKa3aHHOE CPEIICTBO MPE0Opa30BaHIsI MOIIHOCTH IIPH
nojade yKa3aHHBIM CPEICTBOM ITOIa4X HANPSDKEHUS MIEPBOH COCTABIIAIONICH CUTHAIA HATIPSKCHHUS.

92. Cucrema no n.91, B KOTOpOH yKa3aHHOE CPEACTBO YMEHBIICHHUS BBIMOIHEHO ¢ BO3MOXKHOCTBIO COXpa-
HCHHS BBIXOJHOM MOIIHOCTU W/WJIH BBIXOJHOTO TOKA, BEIPA0ATHIBACMBIX BHIOPAHHBIM (DOTOICKTPUICCKUM YCT-
pOWCTBOM, IIpU MOAaYe YKa3aHHBIM CPEICTBOM I10/1a4l HAINpPSDKEHUS! BTOPOH COCTABIISIIOIICH CUTHAIA HAIpsKe-
HUSL.

93. Cucrema no n.91 unu 92, B KOTOPOH yKa3aHHOE CPEACTBO XPAHEHUS DHEPIUM BBINOJIHEHO C BO3MOXK-
HOCTBIO COXPAHCHHUS BBIXOJHON MOIIHOCTH W/WJIHM BBIXOJHOTO TOKA, BRIPA0ATHIBAEMBIX BBIOPAHHBIM (POTOIJICK-
TPUYECKUM YCTPOUCTBOM.

94. Cuctema o mobomy u3 m.91-93, B KOTOpo#l yKkazaHHOE CPEICTBO XpaHEHHUS SHEPTHH IPEICTaBISACT
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€000}t KOHJIEHCATOp, HHIYKTOP W/WIN aKKyMYJIITOPHYIO OaTapero.

95. Cucrema o mob6omy u3 m.50-94, B KOTOpo#i yka3aHHOE CPEJICTBO IT0Jaul HAIPSKEHUSI BBITIOJIHEHO C
BO3MOKHOCTBIO TIOJJa4l BTOPOIl COCTABIIIONICH CHTHANIA HANPSHKCHUS Ha BBIOpaHHOE (POTOANEKTpHIECKOE YCT-
POWCTBO MEXIY COCETHUMH UMITYJIbCAMHU HAIIPSKEHIIS.

96. Cucrema 1o robomy u3 m.50-95, B KOTOpoi#t ykazaHHOE CPEACTBO MMOAaYd HANPSOKEHHUS BBITIOITHEHO C
BO3MOYKHOCTBIO TIOJJaYH TIEPBOI COCTABIIAIONICH CUTHAlIA HANPSHKCHHUS Ha BBIOpaHHOE (DOTOAIEKTpHIECKOE YCT-
pOMCTBO 6€3 KOHCTPYKITMOHHBIX U3MEHEHUH BRIOPAHHOTO (HOTOAIEKTPUIECKOTO YCTPOHCTRA.

97. Cucrema 1o robomy u3 m.50-96, B KOTOPO#t yKazaHHOE CPEACTBO MMOAaYU HANPSOKEHHUS BBITIOIHEHO C
BO3MOJKHOCTBIO I10JIa4 TIEPBOH COCTABILIIONICH CHUTHAJIAa HANpPsDKEHUST Ha BBIOpaHHOE (DOTODIIEKTPUIECKOE YCT-
POWCTBO Yepe3 CyIIECTBYIOIINE MIEKTPOIBI BHIOPAHHOTO (POTOIIIEKTPUUECKOTO YCTPOUCTBA.

98. Cucrema no mrobomy u3 nr.50-97, B KoTopoit BEIOpaHHOE (HOTOINEKTPUUECKOE YCTPOWCTBO COIAEPIKUT
COJIHEUHBIH 3JIEMEHT, MaTPHIly COJHEYHBIX JJIEMEHTOB, ITaHEIb COJHEYHBIX 3JEMEHTOB MM MATPUILy HaHeNeH
COJIHEUHBIX 3JIEMEHTOB.

99. Cucrema 1o mobomy u3 ni.50-98, B KOTOPO# 3JEKTpUIECKOE TOJIE CIIOCOOHO YBEINYHUBATH BEIXOIHYIO
MOIITHOCTh W/WJIA BBIXOJHON TOK, BRIpaOaThIBaeMbIe BHIOPAHHBIM (POTOIIEKTPHUECKIM YCTPOWCTBOM, Ha BEJH-
yuHy 10 50% B YCIOBUSIX HU3KOHW OCBEUIEHHOCTH.

100. Cuctema mo mmobomy n3 mir.50-98, B KOTOPOH AJIEKTPUIECKOE TOJIe CIIOCOOHO yBEIIMIMBATH BBIXOII-
HYIO MOIITHOCTH W/FJIM BBIXOJHOW TOK, BEIpaOaThIBaeMbIE BHIOPAHHBIM (DOTORIEKTPUIECKUM YCTPOWCTBOM, Ha
BenmmuuHy Oolee 50% B yCIOBUSAX HU3KOM OCBEUIIEHHOCTH.

101. Cucrema mo mobomy u3 mm.50-100, B KOTOPOH 3NMEKTPUIECKOE TI0JIe CIIOCOOHO YBEIUYNUBATH BBIXOI-
HYIO MOIIHOCTh W/WJIM BBIXOJHOW TOK, BEIpaOaTbiBaeMble BBIOPAHHBIM (DOTOINEKTPUUECKHM YCTPOHCTBOM, Ha
BenuuuHy 10 20% B yCIOBHSIX BHICOKOH MHTEHCUBHOCTH OCBEILICHHUSI.

102. Cucrema no so6omy u3 m.50-101, B KOTOpOii 31eKTpHIecKoe Mojie crnocoOHO yBETHMYUBATH BBIXOI-
HYIO MOIIHOCTh W/WJIM BBIXOJHOW TOK, BEIpaOaTbIBaeMble BBIOPAHHBIM (DOTOIIEKTPUUECKHM YCTPOHCTBOM, Ha
BenuuuHy oT 20 10 50%.

103. Cucrema mo mobomy u3 m.50-101, B KOTOpOH 3NEKTPUIECKOE TI0JIe CIIOCOOHO YBEIUYUBATH BBIXOI-
HYIO MOITHOCTH HW/FJIM BBIXOJHOW TOK, BBIpaOaThIBaeMbIE BHIOPAHHBIM (DOTODIEKTPUIECKUM YCTPOWCTBOM, Ha
BenmuuHy Oonee 50%.

104. Cucrema o mro6omy u3 mi.50-103, B KOTOpo# yBenHYeHUE BHIXOAHONH MOIITHOCTH W/WJIH BBIXOJIHOTO
TOKa, BBIPA0ATHIBAEMBIX BBIOPAHHBIM (DOTORIEKTPUIECKUM YCTPOHCTBOM, 3aBUCHT OT HMHTEHCHBHOCTH CBETA,
Ma/IAI0IIETO Ha BHIOpaHHOE (POTOINEKTPHUECKOE YCTPOICTBO, CHTHANA HANPSHKEHUS, [MOIaBaeMOro Ha BEIOpaH-
HOe (OTODIIEKTPHIECKOE YCTPOWCTBO, TOJIIIMHBI BEIOPAHHOTO (POTOIIIEKTPHUECKOTO YCTPOMCTBA, IIUPUHBI M-
MyJIHCOB HATIPSDKCHUS W/WIH YaCTOTHI UMITYJIBCOB HATTPSDKCHHSL.
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